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eiitnistecl to me tlie task of identifying tlie specimens in tlio 
collection. The collecting was CM.rried on in shallow water anonnd 
the coast of Singapore; tlie precise localities will be cited uiidm* 
the description of the several species. Beveral exani])les of 
Nephtli^hdic occur, ainl tins necessitated facing the vexc<l ques- 
tion of the classification of tliat family; I shall state below iny 
I'easoiis for adopting the scheme of classiOcation advanced hy 
Iviikeiithah 

I wish to express my indebtedness to Prof. Hickson for Ins 
constant adAnce as to 1,113^ procedure <and help in the piii'snit of 
literature bearing npon the subject. In the last-named Innncli 
of the AYork I had frerpient recourse to an exeacdiiigl}’’ useful 
catalogue of the Akyoimria. prepared 1)3" Dr. J. Stuart lliomsoii. 
M.J thanks are also due to h'lr. J. T. WadsAvoith for pi*epa.ring 
the excellent pliotographs from which Plate LXII. tigs. 7j 8, ik h 
were made. 

In all eleven species are (loscril)ed, of Avhich four are neAV. Tho 
s 3 ’-steiiiatic positions of the seAmral species are as follows ; — 


Order ALCYOXAOEA Yerrill (;;ru parie). 
Famil3^ AlcyoniiDjE, 

Scle7'ophytu7n sp. n. 

Family Telestid.e. 

Telesto ^mpicola F. Miiller. 

Family HEPHTnYiDjii. 

N'ephthya heclfordU sp. n. 
DeiulroRephthya disciformis K iikonth . 
Btereonephthya hdea, sp. n. 
Paraspoitgodes crassa- Kilkenth, 

Family SirnoNOGouGTin.E. 

Slphonogorgia varkdxilk Hickson , 

Order GOllGOXAOEA. 

Suborder Pseud axonia. 

Famil}^ Bcdeuogougiijee. 

Buherogorgia suherosa Pallas. 

Family Melitodid.^s, 

Melltodes alldtincta Jlidle3’’. 
Fsilacaharia gracillma liidley. 
WriyhteUa Tobmta, sp. n. 
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Onlcr ALCYONACEA. 

Family A l c y o x 1 1 d .e. 

Genus Sglerophytum. 

Sc. PiNxXiTLATiTM, sp. 11 . (Pi. LXII. %. 7 ; PL LXIII. %. 10.) 

A single cora|iIete colony was taken just below low-tide mark 
from Blakang Mati. 

In its form and mode of branching the colony closely resembles 
Sc. Pratt (1903). As in the last-named species, the 

colony (fig. 7) is erect, branched, and shows a marked lateral 
compression. The total height is 88 imii., of which the stalk 
comprises 45 mm. The diameter of the stalk is 31x11 mm., 
and that of the ca.pitnlum is 60 X 35 mm. The stalk divides at its 
distal end into two almost equal primary branches. From these 
branches spring niinierous secondary lobes which are arranged 
in no defiiiite orcler. The secondary lobes frequently show 
lateral compression in tlieir proximal regions, but their termi- 
nations are usually bluntly conical, while a few are reniform. 
The length of those lobes is 12-20 mm., and their diameter 
6-9 iiiin. 

The colour of this specimen in alcohol is slate-grey. The 
consistency is tough ; tlie stem is hard and biittle, but the 
secondary lobes are soft and fleshy. 

The autozoids are of a brown coloui' and are uniformly scattered 
over the surface of the secondary lobes. The average distance 
between two adjacent polyps is *6 mm. Autozoids are also found 
on the primary branches almost down to the level of the stalk, 
but in this region the distance between them is very much greater, 
viz. 3-4 mm. Many of the autozoids are more or less expanded, 
but none of them are situated on raised rounded ax^eas such as 
occur in Sc. pahnatwm. The anthocodim are of ine<lium size 
when compared with those of the genus Sclempliytnm. as a. whole ; 
the diameter of an expanded crown is 1 mm., but the polyp-heads 
appear only half that size when contracted. 

The tentacles (fig. 10) form the distinctive feature of tins 
species. They are *55 mm. in length, compressed, and expanded 
aT the distal end. There is a single row of free well- developed 
pinnules on eadi side of a tentacle. The pinnules are *06 mm: 
in average length, but tba larger ones attain a length of TO mm, 
and a breadth of *035 mm. Tiie larger pinnules are those wliiciL 
are placed third, fourth, and fifth from the distal end; they 
become shorter as they approach the base of the tentacle. There 
are about twelve pinnules in each row. 

The stoinodieum is long and convoluted. The mesenteries 
and mesenterial filaments are well marked. No sexual organs 
were observed. 

The siphonozoids, if present, ai'e extremely degenerate, A 
very few minute diverticula of the superficial canals, which point 
in the direction of the surftice, but never open to the exterior, 

, 34 ^ ^ 
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inn.y represe.Bt riidimeiitn.iy .siplionozoids. The Riiporflcial canals 
form a dense iietwairk just henentli tlie surface of the colony; 
their dianifte* is ■044-*l*20 mm. Tdio vessels of the intm’mil 
system are clearly deluied ami circular in cross-section , and ara 
fairly numerous. 

Zooclil Orel lie are numerous in the superficial canal-system, .‘nul 
occur ill less abundance in tlie interim*. They are also found in 
the endoderiii of the polyps, and extend into the teiitaxdes, 
occupying even the lumen of the pinnules. 

The spicules are (piite characteristic of the genus /^'chroph/i/n'}}^ 
and indeed only differ from those of jSc, in almost 

insignificant detail. The little knotted clubs average Tfi x ‘034- mm., 
and the spindles are sometimes only *058 x '015 imu. Timse 
minute spicules only occur immediately beneath the surface. 
The spicules of the comenchyme are fairly numerous and a, re all 
of the tuberculate warted type ; they vary consideraldy, however, 
ill shape and size. The majority are spindles wliicli na.irow 
rapidly towards their ends to rather acute points; their men, sure- 
ments range from -dxTl mm. to 3*0x45 mm. Irregularly 
branched foiaiis are by no means uncommon. 

The following consideiutions are advanced as an apology for 
the creation of a new species of iSclero^'^hjium based on tlu^ 
examination of a single specimen. 

This colony had been assigned in a preliminary investigation 
to the species Sc. pedmatum Pratt (1903), and at first siglit this 
diagnosis appeare<l perfectly accurate. The external, appea-iiince, 
and indeed tlie actual measurements, agree closely with the 
description of the t,ype specimen. The characters a nd d istril mtic m. 
of tiie sjucules, the well-marked mesenteries and mesenterial 
filaments, tlie rudimentary condition of tlie siphonozoids, the 
orienhition of the canal-systems, and the distrilmtion of i-ho 
zoochlorelhe, all tend to enhance the resemldance between the 
two species. It is only when the antozoids are exa, mined that 
the true specific difterence is realized ; those of Sc. prdniaf/mh aro 
distinctly larger than tliose of Sc. pinmilaitm. The ^iha.racters 
of the teubicles wdiieh form the essential divergeiuio of the i.wo 
species a.re tabulate«l below : — 

Sc. pahnxitmn. Pratt. /Sb. s|,l n. 


*7 mm. in length. 

Almost of uniform length. 
Possess a double row of rudi- 
mentary pinnules down 
each side. 


•55 mm. in length. 

Expanded at distal end. 

A single row of free woll-dcvo- 
loped pinnules down each 

side. 


Sc. pmnuhMm could be confounded with no otlier species of 
Schro’phjtmn. At tiie same time, it is of interest to note that a 
singl<3 row of free pinnules has been recorded on eitiior side of 
the tentacles of Sc. viride by Thomson and Henderson (190(>). 
The possession of free pinnules, now recorded for two species of 
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Hcleroj'Jtylwm^ tenOs to strengthen the relationship of the g'OTiera 
/^cIero‘ph^/tii,]/b aiul Xenia wiiicli has been suggesteil Ijj Pratt 
(1903). ' 

Order ALOYONACEA. 

Family T e l e s t i n .e. 

Genus Telesto, 

T. RUPicoLA F. Mliller. 

Carijoa rapicola F. Mliller, Arch* Naturg., dg* 33, 1857, p. 33, 
tab. 9. figs. 56 & 57. 

Telesio (Octrijoa) 7'U2ncola Wright & Stiider, " Oiuillenger ’ 
Reports, Zool, vol. xxxL 1889, p, 262. 

Telesio ruj^icola May, Jena Zeitschr. Natiirw. vol. xxvi. 1900, 

p. 58. 

Telesio nqncola Hickson & Hiles, Willey's Zoolog. Res. 1900, 
p. 496, tab. 50. figs. 1 & 2. 

Telesio rwptcola Tiiomsoii &. Henderson, hlariiie Fauna of 
Zanzibar, 1906, p. 434. 

Telesio rtvpicola H. Laackmann, Zoolog, Jahrb. Siipp. 11, 
Heft 1, 1908, p. 81, Hxf. 2, figs. 1, 2 ; Taf. 3. fig. 3. 

Although the only species of Telesio previously i*ecorded from 
Singapore is T. j^Tolifera v. Koch, the numerous small colonies in 
this collection appear to bear a closer resemblance to 1\ rupieokij 
and are tlierefore <lescribecl under that name. 

The largest of these colonies is of a grey hue. Its longest 
axial polyp measures 85 mm. in length, it is 3 mm. in diameter 
a.t the base and 1*25 mm. at the top. It bears six lateral polyps, 
the longest of which measures 24 mm. Aiithocodijc arise at 
frequent, but pretty regular intervals, both from the axial and 
lateral polyps; their average length is 3 mm., and bi^eadth 1*5 min. 
The nnijority of the other specimens are pale yellow and of 
smaller size. All those forms were obtained in shallow water 
near Singapore. Some of the exact localities read as follows: 
Pido Bi*ani, 6 fms. ; Pulo Brani, 5“-10 fms. ; Blakang Mati, below 
low tides ; Taiijong Pagai% 10 fms. 

Previously recorded from Riode Janeiro (F. Mliller) ; Brazilian 
coast (Mmiicii Museum); Blanche Bay, New Bribiiii (Hickson 
ds Hiles)'; Zanzibar (Thomson & Henderson); Bahia (^Chal- 
lenger ’). 

The spicules show a very wide variety of forms. Not only is 
this' the case, but a different selection of spicules was found in 
each of the five specimens examined. 

One specimen contained spicules very much resembling those 
of 1\ riisei, Indeed, the two species are probably very closely 
rehited, for Hxackmaii (op, clt pp. 72 '& 82) is at some ' pains to 
distinguish between them. It should be remembered, however, 
that has not yet been recorded from the Old, World. 

A very small specimen of a pale yellow colour was 'examined 
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mul found to boar many points of resemblance witli T. prolifera ; 
t]i(3 spicules, for instance, agree well witli those iigured by 
La,n,ckmauii for that species (op. cit. p. 87), <ind the stem wails 
are vt>iy thin. At the same time, it wa,s taken from the same 
locality (Pulo Braiii) as one of tlie larger specimens whicli un- 
doubtedly belongs to the species T, rupicola. Moreover, another 
specimen was intermediate in every particuhir between the 
above exceptional form n.nd the lai'ger examples, which lia.d been 
assigned without difficulty to T. riipicola. As this small specimen 
was evidently very young, one would not wisli to attach too deep 
a significance to the ohservations made or to draw a,ny Imsty 
conclusions from them. At the same time, it is Avell witliin the 
range of possibility that the accumulation of such know](3dge 
may lead eventually to a reduction in the iium])er of species i)f 
Telesio. 

All Historical Suinmary of the Genera JS^epIdhja, DeMdroneplitliya^ 
and Siej'eonsphthycc, with reasons for retaining the definitions 
of these genera of the family Neplithyidse as enumerated 
by Kilkenthal. 

Genus Nephthya Savigiiy. 

I817» RephtMe Savigny, Descr, de TEgypte, Hist. Hat. Sin)pb i 
Atlas, Polypes, tab. 2. fig, 5. 

1828. N’eplbtJiea Aiuloiiin, Explication sommaire des Planches de 
polypes de TEgypte et de la Syrie, publiees par Jules- 
Cesar Savigny dans: Description de I’Egypto, vol, xxiii. 
Paris. 

1834. jTephiImja Elirenberg, Die Coralleiithiere des Eotheii 
Meeres, p. 284. 

1846. N'eplithja Dana, * Zoophytes,’ Philadelphia, p. 610. 

1857. Neplithya Miliie-Edwards, Histoire Hadurelle des Coral- 
laires, voh i. p. 127. 

1877. K&plithja Klunzinger, Die Korallthiere des Ilothon Meeres, 
'Th. l,p. 33. 

1887. JS'ephthja Stnder, in Arch. Naturg., Jg, 53, vol.'i. pp. ill, 

1887. A'ephthya (pars), Danielssen, in Horske Hordhavs Exp. 
vol. V, i). 82. 

1889, A^epkthya and Spongodes (pars) Wright &> Htuder, ‘ Ohal- 
longer ^ Keports, Zoology, vol. xxxi. p, xxv. 

1895. /Spomjodes (pai's) Holm, in Zool, Jahrlx, Ed. 8, p, 24. 

1895. fSpomjodes (pars) Kiikentlial, in Zool. Anz., Jg, 18, p. 428. 

1896, y&pMfuja Kiikentlial, in Abh. Senckenb. Ges. .Frankfurt, 

vol. xxiii. pp. 89-91. 

1899. Nephthija May, in Jena Zeitschr. Hatnrw. vol. xxxiii, i). 1 56. 
1903, ]Tep>hthja Kukenthal, in Zool. Jahrb., BcL 19, p. 141. 

In 1817 Savigny described two genera of Hephthyidm to which 
he gave the names AmmotMe and Nephthm. Audouin (1828), 
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to whom fell the ta,sk of describing Savignj-'s plates, believed 
tliat; Savigny’s Tal). 1. iig. 8 represented Aimiothee, and that 
2. tigs. 5 & 6 represented The genus Nej^lithea^ 

a,s tlie author wrote it, was recognised by Elirenberg (1834); but 
lit the sa-me time he disputed tiie interpretation of Havigiiy^s 
plates, iriaintaiuing tliat Audouiii bad given the name A^epliikeu 
cordierii to tlie form, represented in Tab. 2. fig. 6, wiiicli Bavlgiiy 
liad intended to call Ammothee. Ehren berg’s view lias been 
accepted by ail suliseqiient authors, and it is now generally agreed 
tiiat Ta,]). 2. fig, 5, correctly designated by Aiidoiiin Xepkihect 
chahrolii^ represents tlie type of Bavigny’s genus while 

Tab. 2. fig. 5 represents iiis type of the genus Ammotlim^ namely 
A. vlresceiis. There can be no reasonable doubt with regard to 
the authenticity of origin of the genus A^ephihija^ that is to say, 
that the genus was based on the description of the species 
A, chahrolil^ which is figured in Bavigny’s Tab, 2. fig. 5. In the 
cause of Aiihuiothee, or Avunothea as tlie genus wris known for 
ma,ny years, the name was changed to LiihophyPum by Kiikentlial 
(1903), since that aittlior found that Savigiijds type species, 

9jiresce?is, is identical with a form described forty-two years 
[)i‘evionsly by Forskiil under the name LitkopJiyton arhoretmi ; in 
deference to the International Buies of Zoological Nomenclature 
the older name must be retained. Thus it is of little moment 
wdiether or not Elirenberg was justified in disputing Audoiiin’s 
interpretation of Tain 2. fig. 6. 

Copies of Savigny’s plates are extremely sca-rce, so that it is 
not always possible for tlie research worker to examine the 
original figures ; many have probably been compelled to content 
themselves with descriptions by other authors. With this 
<lifiiculty in view, Professor Bourne very kindly ha, cl photographs 
taken for Professor Hickson from Bavigny’s plates, Tab. 2. 
figs. 5 & 6, in the Radclifie Library at Oxford. Prof, Hickson 
has given me permission to publish these figures in this pa, per, 
so that they may be readily accessible to all workers on the 
Nephthyidan They are reproduced in PL LXI. figs, 1-5 and 
PL LXil. fig, 6. ^ ^ ^ 

Ehren];)erg (1834) distinguished A^ephtlu/a from Afmnotliea by 
the proniiiieiice of the polyp-spxciiles in the former genus, for he 
says of A^ephthya i^oiypis in verrucas iiiermes retractiiilms.’^ 
'We see, then, that Elirenberg recognised the distinction between 
the genera AdipAbthya ami lAthophytmn [Amimthea) which obtains 
at the present day, namely the presence and absence of armed 
polyps (polyps with “ Btutzbiindel ”) in these genera respectively, 
Ehrenberg’s definition of A^ephthya was recognised by Dana (1846), 
Milne-Edwards (1857), Klimzinger" (1877), Studer (1887), and 
Danielssen (1887). ' The numerous new species described during 
this period were distinguished by their authors, on the one hand 
from Ammioihea by the presence of armed veiTUcao, and on 
the other from Bpongodes Less, by the comparatively slight 
development of the spicules which .foimied the' mrmament of 
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the verriiciB. Wright and StAidor (1889) descrihocl a 8})eci‘nien 
luuler the name ^imnyodes nephthycv/onnis^ coiicernirig wJiicJi 
they ()l)serve : — “The entire habit ot’ the coloi^y recjills iinich 
more that of J^^ephlJrt/a than that of S'pomjode,^^ a-a<l this im- 
pression is strengthened by tlie slight development of tlu^ spicules 
surnioiintiug the little heads, wlience tlie <H)lony does not appts'ir 
so prickly as other species .... The species must ho referred to 
the genus 8‘poiigodes^ because the polyps are placed side^vays 
witbin a bundle of spicides, altliougb these only project sliglddy.” 
That is to say, Wright and Studer recognised on the a.iitliocodia^ 
of Sp. nepMJtpafor-m.is the presence of wliat is now known as a, 
“ Stiit/JjiiiuleV^ and here we ba.ye the starting-point of the 
fliihculty of disciiininating between the genera, ^dp(r^l(J()(les and 
N'ephtlu/a, Holm (1895) faced the problem of reconstructing 
tile genus Spongodes in the light of the. knowledge whiih laid 
accumulated since Lesson first described the genus in 18d>4. 
This autlior pointeil out that Bpongodes neplhtJtywfo'rmds W. & St. 
is identical with Kepltihya chahrolii Aiidordn, and added that 
W. chahrolii difthrs from idpongodes in ina-u}^ charaeters, such as 
the branching of tlie colony and the arrangement of the polyps : 
on these characters one can establish two genera, hut it is 
necessa,ry then to add to the genus KeydUhya many species 
hitherto included in the genus Spongodes^ including tlie type 
h>p« celosia. Though Holm shrank from siibiiiitting a weihknown 
type like Spongodes celosia to such treatment, he pixiceeded 
fearlessly to include all the species of Nephtkya^ including the 
type W, chahrolii, within the genus S2W'}igodes ; lie retained 
Kegdithjcb, howeyer, as a subgeneric title. Hei'e 'was a, step in 
the direction of elucidation ; KepMhya and S'l^orgodes, as hitherto 
defined, were shown to be synonymous; bi.it Holms solution of 
the problem threw too great a burden on Spongodes, Kilkeutlial 
(1.895), writing during the year in which Holm’s pa, per was 
pulilished, accepted the genus Spongodes in its new distended 
form ; hut the term Spongodes liad become so oln’iously cumber- 
some that tliis author (Iviikentha,!), in a la.ter paper reinstated 
jShiphthya with full generic honours. In tins paper lv,ukentlia,l giive 
a summary of the fainiljr Nephthyida^ and divided the ya,rious 
genera into two groups as they possessed or lacked a “Rtiit^z- 
Imnder^ ; he summed up Iiis remaiks as .follows: — “Jnnerhalh 
der Fainilie der Hephthyiden ist als wuehtigstes iVleikunal zu 
betracliton, ob die Polypenkopfcben terminal auf ihrem untcrc.m 
Teile, dem Btiele, sitzeii oder seitlicdi davon. Letzterer Fa, 11 tritt 
^stets daiin ein, weim sich auf einer Seite, der ol)eren, ein Biindel 
Bpicula besoiiders sta.rk entwiekelt : das BtiitzliiiiKhil.^’ The 
genera possessing a Stiitzblindel ’’ were distinguished from one 
another by the disposition of the polyps, on the colony, as Ifolni 
(1895) had already suggested ; the ixnme Nephthya was applied 
to forms resembling the original type i\T chahrolii Audoiiin, in 
which the polyps are collected on hi-anelilets, the latter being 
ananged i,n catkins ,or lappets, and the name Si)ongodes was 

* Abh. Seachenb, Oes. Frankfurt, toI. xxiii. p. 88 (1896). 
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retaiiie«l for forms in wliicli tlie polyps are disposed sporadically 
or ill l)U]i(lles. The net result .of tliis reformation mtis the 
iiidusiori in tlie genus 2\bj)hthya of all forms liitlierto iiicliuled in 
the “ Spicadie ” group of tlie genus Sjyongodes. 

Ill adopting tliis means of classificatioii it became necessary 
to include Sp. celosia, Lesson’s type of tlie genus B-pongodes, in 
the eineiided genus NepMhya\ nevertheless, the name Spo'nyodes 
was retained by Kiikenthal for liis other emended genus, since 
the latter included a large number of forms which during many 
years had been described under S 2 >ongode 8 . The definition of tlie 
genus Kephthya given in the paper under considei'ation runs 
thus : — Nephth3dden mit ‘ Stlitzhlincleh’ Die Ivolonie ist 
buscliig veriistelt, die meist Kurzen und nur vereinzelt sterilen 
Btamniteile sind durch einen abgellacliteii, oft membranosen 
llasalteil verbiinden. Die Polypeii stehen in grosser Zahl mid 
zeimlicli gleichmassig verteilt anf den Steinzweigen, die dadurcli 
die Form von iihrenfdrmigen Lappen oder ^Katzclien’ erhalten. 
llervorragende Spiciila der Polypenkopfclien felilen.” May (1899) 
accepted the foregoing definition of the genus Xepkthya^ and in 
his " Revision of the Neplithyidai^ (1903) Xukenthal has not had 
occasion to modify it. 

A Siiltzhundeir 

The crucial point in KlikentlmFs classification of the Neph- 
thy ida* lies in the definition of the term “ Btiitzbfmdel.’^ Much 
of the opposition to the above classification lias arisen throngh 
the different interpi*etations which various autliors have attached 
to the term. Kukenthal, to whom w^e owe the word, uses it in 
an extremely comprehensive sense, the range of which can be 
circumscribed, however, by the following limits : — 

A Stiitzbiindel ” is an aggregation of spicules disposed along 
the abaxial aspect of an anthocodia and lying approximately 
parallel to its axis. The spicules are usually spindle-shaped ; 
tliey are not mfi’equeiitly larger than tliose from an}^ other 
portion of a given specimen, and one or two of them commonly, 
but not invariably, reach from the apex of the polyp-stalk into 
the substance of the colony. A few of the spicules in a 
clmraicteristic example protrude beyond the polyp-head, but 
such, a condition is not essential. 

A definite “ BtiitzbundeD^ may not be recognisable in every 
'polyp of a given colony ; but if such is present it will apq'jea.r 
most obvious in the yoiuiger poly|)S near the distal ends of the 
branches. A specimen in which a “ Stiitzbiindel is demonstrable, 
wliether or not in every polyp, must be classified as possessing a 
‘‘ Btiitzbiindel.” 

In the genus Litliophytum, which closely resembles Kephthja 
in external a,ppearance, the anthocodhe being massed on ' small 
terminal lobes or lappets,' there is no “Stiitzbiindel.’^ The 
anthocodiffi contain very few spicules, some of which are loosely 
arranged en chevron along the abaxial surface, . ^ Both the small 
size and oblique' position pf the spicules, so arranged prevent,, their 
being, desoribod' as forming: a. “ Stpzbuhdel/k , 
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Kepiltiiya bedfordi, sp. 11 . (PI. LXII, 8; PL LXIIL 

%s. 11,12.) 

Two specJnieii.s wliicli, while conforming with tlio clianictm'S 
deseribeil ahove for the genu-s Xephthija^ fail to agree in (hha.il 
with any of the large imniher of forms liithm-to (1 escribed, ha.vc^ 
iiecessLta,t(j(l the creation of a neAV species of tliis genus. 

Tlio colony (iig, 8) is bilaterally compressed, the growtli is 
]>nshy, a.iul the major diameter of the capitulum is approximately 
equal to the total height, including the stem. The consisttmcy 
is tough and leathery. The stem, which shows signs of hihiteral 
compression, is short, and gives rise at its distal extremity to a 
variable niniiher of main Inmiehes. These main branches arc 
a.gain divided into nnetpia,! secondary branches. Prom both 
main a.nd secondaiy branches spring the short terminal lobes. 
The latter are conical in shape, but rounded ; on them the 
aiithoeodim are tolei-ably evenly distributed. As the polyps are 
situated veiy close together, and the terminal lobes are ex- 
ceedingly numerous, the whole capitulum appears to be covered 
•with aiithocodijc. The polyp-heads when at i*est make an a.ciitt3 
angle with their stalks. The latter scarcely protrude from the 
colony, with the result that the polyp-heads are very closely 
apposed to the surface from which they arise. 

Colour in alcohol cinder-grey, polyps brown. 

Locality : below low- tide mark, Blakaiig Mati. 

Detailed measurements : — 


Meffion measured^ 

Total heiglit 

Height of stem 

Diameter of stem 

Height of capitulum.. 
Breadth of capitulum 


Bjpecimen J, 

60 mm, 

17 mm. 

18 X 10 mm. 

43 mm. 

62 X 20 mm. 


Specimen TL 

42 mm. 

14 mm. 

12 X 10 mm. 

28 mm. 

46 X 20 mm. 


Ill both specimens the length of the terminal lobes is al:oiit 
4 mm. 3 but the variation in this respect is between 3 and 
6 inm. Tiie ^ diameter of the terminal lobes is from 3 to 4 miu. 
Tiie edges of a.djaeent polyps are seldom more than '176 mni. 
apart. The polyp-heads have an average length of IT mm. and 
diameter of *6 mm. 

The spicules show a wide range in size and sliape. *Tlio 
smallest forms are found in the tentacles, wlicro tliey a, re 
arranged in no very definite order, but for tlie most part ‘lie i\,t 
an acute angle with the axis of the tentacle. Tlio tenfcacle- 
spicules are minute spiny spindles, some of which are straight, 
others crescentic. The polyp-spicules (fig. 11,/) a, re veiy brittle, 
longitudinally striated spindles. " They are straight or curved, 
and usually smooth, hut ' sometimes bear a few minute spines. 
It is difficult in most cases to discern an arinngement of the 
polyp-spiouies en chevron^ but some of the polyps show siicdi a 
condition more clearly than others. 
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The h^tiitzljundel,” though undoubtedly present, is very ill- 
defined. From four to six spindles can usually Ije o1)sei*ved 
along tlio ahaxial surface of each anthocodia, but in no instance 
do these protrude beyond the ])olyp--head. It is exceedingly 
di hi cult to dissect out a single polyp with its supporting spicules 
iiitiict; some prej^arations were obtained, however, after soaking 
portions of the branches for twelve hours or more in oil of 
cloves. A more satisfactory method of observing the “Stiitz- 
biindel ” is obtained by placing one of the terminal lobes, 
])reviously cleared in oil of cloves, under a low-power binocular 
microscope. By this means a stereoscopic view of the polyp and 
its supporting spicules is obtained, such as is represented in 
lig. 12. The cortex of the capituliini contains numerous liori- 
zontally disposed spindles, some of which are among the largest 
spicules found in this species ; they resemble in type those 
descrilied fieni the polyps. In the outer wall of the stem ai*e 
found small spicules wdth broad inys (fig, 11, a) which are usually 
numerous, hut vary considerably in size and concentration. 
Tliese forms are covered with warts *015”’036 mm. long, and 
interlock with one another, thus accounting for the tough 
consistency of the stem. Among the forms described above 
there are also in the outer wall of the stem some larger spimlles 
with remarkable spines (fig. 11, 6); the latter, which have an 
average height of *044 mm. and basal breadth of *02 mm., are 
often larger and sharper on one side of the spindle than on the 
opposite side, and, since the spines all lie approximately in one 
plane, give the spicule a comb-like appearance. The spicules of 
the ‘canal-walls (fig. 11, c, cl) are not very plentiful, but ax-e 
distinguished by their stout appearance. They may be described 
as very thick, longitudinally-striated spindles, somewhat flattened 
and bearing low rounded warts. Their ends are either rounded 
or bluntly pointed, the body of the spicule is straight oi* slightly 
curved. Among these regular forms there are found a few 
branched spicules. The latter resemble the regular forms in 
structure, but are either triradiate or show short irregular 
•px'ocesses springing from the central region of a typical spindle. 

The following are chai.ucteristic measurements of the sj)iciiles, 
length by breadtli, in millimetres : — 

(cf) Polyp (outer) *3 X *025 

{b) Polyp (iimor) -17 X *02 *112 X *023 

‘07 X ‘03 

(c*) Stut/ibiindel *75 X *05 *0 X *05 

•4 X -06 

{il) Cortex of capitidum 1*0 X *075 *9 X '08 

{c) Cortex of stem, radiate forms *115 X ‘181 *058 X *054 

Thickness of branches *03-'Q15 

Do. spindles (including spines) , *35 X *125 *22 X *125 

(/) Canal-walls, spindles 1*1 X *19, ’85, % ’OX*!!, 

■4 X '08 

Do. triradiate forms ■ *41 X *4, thickness of I’ay' *1 

(measiu'ed by taking two. ter- 
niinal points as abase Hue and 

,the third point as the, extremity). *32 X T8 thickness of raj' *05 
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On a,pp]ying tlie key to the species of Na^yhthja given by 
KilkeuthaJ (1903, p. 145) to the case of N. hedfoi'di^ it is seen 
tluit this species falls within the gvoup cliaracterised l.)y forms 
ill which the terminal lobes are conical but rounded. The 
inner poh'p-spiciiles are smaller than the outer; moreover, 
they have tlm form of smooth I'ods. These diameters taken 
together indicate tha.t X. hed/ordi resembles closely dh pdci/lca 
and jY. alhida ; and, since the spicules do not form a ring around 
the base of the polyp, it may be infeiTed that the new species is 
most nearly allied to M. alhida Holm, so far as the kej'” to the 
species can be relied upon. Excepting in the diaractei* of the 
inner jjolyp-spiciiles, however, JY. hedfordi appears to be more 
nearly related to iVk elomjata Iviikenthal than to JY, cdbida. 
This supposition is supported by the fact that N. eloiigata is 
reported from Ternate, while iV. alhida is a Bed Sen. form. The 
points of diiterenee and of resemblance bet'ween db hedfordi and its 
two nearest allies may be seen at a glance in the appended talde 


Character, 

JV. clonyata. 

JV. htidfordi. 

N. cdhidiC- 

Tcnuiiial lobes ' ‘ ' 

6 

3 

0-3 

4-3 

1) 

7 

Polyp-liotidsgfijl^ • 

*8 

•9-‘6 

IT 

•6 

1 

*7 

Aiid<3 hetwecii Polyp ‘"md 




ytalk 


Acute, 

Eight. 

'3X*03 

’4X'015 

PoIyp.spi<;ulos[£“*“ ;;; 

1 1 
XX 

■3X*02o 

•112Xt)23 


(Spiny .spindlo.s.) 

(Smooth rods.) 

(Sinotdh rods.) 

“ Stiitzljiiiidcl ” 

Projects slightly. 

Does not project. 

Projects slightly. 

Spicules of “Stiitzbuiiclel” 

Lotiir 

Thick ... 

1-5 

•0 

*05 

1‘2 

•12 

Spicules of Upper Cortex ; 




Loop: 

Thick ... 

'8 

1 

1*4 


'O/'o 

*12 

Spicules of bower Cortc.x : 




Lon^ 
Thick ... 

•8 

•35-*22 

*85 

(Compact.) 

T25 

*22 


(Ooinh-like and 
radiate foruw.) 



Spicules of Canal -walls; 




Loiiji: 

1*2 

1-1-T 

1 

Thick ... 

(Scattered.) 

*2-*08 

*2 


(Spindle and tri- 
radiate funns.) ^ 



Colour (in alcohol) ...... 

•Locality... 

Greyish yellow. 
Ternate, 5 IVns. 

Cinder-grey. 
Singapore. j 

Greyish wliite. 
lied Sea. 



All jncasuremeiits arc in milliinetres. 


Lest the use of an artificial key to the identification of species 
should have led me to overlook a niernher of the , genus not 
included in the gi’oup to which the Bingapore specimen apparently 
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] belongs, but at tlie same time exhil^it/ing a close resemlilaiice to it 
ill striictiiral detail, I have read descriptions of all tlie species of 
XepJdh^/a whicli iniglit possibly have pi'ovod to be identical with 

hpjlfordi. In no instatice is there a greater resemblaiice 
] between lY. hedfortU and another species of Xephthya than exists 
between any two established species of tliat genus. Indeed, the 
exceedingly feeble development of the “ Stiitzbiindel ” and the 
presence in the stem-cortex of exceptionally small, though 
curiously comb-shaped, spicules are characters wdiich serve clearly 
to distinguish hedfordi from any species ])reviousIy recorded. 

Aiiioiig some unpublished notes by Miss Coward, which 
Professor Hickson has kindly placed at my disposal, the following 
paragraph occurs : — 

"‘In his 'work on the family Kephthyidas (1903) Kilkenthal 
names a specimen Xephthya chahroUL In doing this he refers 
to Hickson and Hiles’ (1900) description of X, chahroUi. Tliese 
writers, however, state that the spicules of their specimen are 
just as described by Klunzinger (1877) — that is to say, they 
do not form a ‘ Stiitzbiiiideid In the description of his specimen 
.Kilkenthal says the spicules only rarely project beyond the 
polyp-heads — and yet his diagnosis is the presence of a 
" StiitzbundeL’ 

This observation came to hand after the account of the new 
species iY. hedfordi had been written and the Stiitzhiindei”' 
described. As stated above, the Btiitzbiindel” was very poorly 
developed. I then thought it advisable to examine X. oJmhroUi 
to satisfy myself as to the nature of the Stiitzbiindel in that 
species. The specimen at my disposal was the identical one 
described by Hickson and Hiies (1900), in Willey’s collection. 
Preparations, which have been cleared in oil of cloves and 
examined under the binocular microscoj^e, reveal the presence of 
distinct bundles of spindles supporting the polyps. One or two 
of these spicules not infrequently project beyond the polyp- 
lieads. One must admit that iY. chahrolii is characterised by 
the presence of a small but cleaidy defined StutzbiindelY It 
seemed possible that the “ Stiitzbiindel ” was so degenei;ate in 
X, hedfordi tliat the polyps might be described as being without 
this characteristic. Were this the case, the specimen in question 
would come under Kilkenthars definition of the genus Litlio-- 
2)hytum Porsk. I accordingly made and examined preparations 
of Litho^yhytnm arhoreum ; but in this case there was no trace of 
a bundle of spicules on the abaxial surface of the anthocodia? 
in the least degree comparable with the conrlition which I have 
described in W. hedforclL 

The genus Xephthya, as at the present time accepted, contains 
a large series of species showing every gradation in the develop- 
ment of StiitzbilnclelY At one end of the series is' found 
such a form as iY cehsia Lesson,, in which one or two' of, the 
' “ Btutzbiindel ” spicules reach .2 mm, beyond ,the polyp-heads; 
in , the middle iY. chahroUi, in which,. they only' pro'ject slightly;, 
luniat.the, other end W. hedfo^^dh in ,wMeh they do not project. 
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G enii R Denbronep nTRYA Kiikcii tfl la 1 . 

1791-“97. Alcyonimn Esper, Pilaozentliiero, pp- 49, HO, ial). Ha 

1834. Nec ^S'pongodes Lesson, Illustrations de Zoologie, vol. ii. 
part 2, p. 89. 

1834. N'e'phtliya (pars) Elirenb.erg, 

1846. Spoggodia (pars) Dana, p. 625. 

1857. Bpoggodes (pars) Milne-Erl wards, p. 127, 

1862. Spoggodes (pars), Morchellanco Gray, in Proc. ZooL S(K‘. 

London, p. 27. 

1877. Sp)ongodes (pars) Klunzinger, pp. 34, 35. 

1889. idpongodes (pars) Wriglit Studer. 

1895. S'pongodes (pars) Holm, p. 16. 

1896, S'pongodes (pars) Kukentlial, p. 97. 

1899. fSpongodes (pars) May, 

1905. JJendronephthya Ktikentlial, Zool. Jalirln xxi. p. 526. 

The genns S‘pongod..6S was founded by Lesson (1834) on tlio 
type S'p, celosia, and for many years woikers in the fiel<l of the 
Nephthyidse found no difficulty in discriminating between 
S'pongodes Lesson and dsfephthya Savigny. I have endeavoured 
to show in my section on the genus Negohthya that as the number 
of species of the above-mentioned genera increased it becarno 
more and more difficult to draw a hard-and-fast line between 
them ; fnither, that this fact became manifest when, in 1881), 
Wright and Studor described a specimen as Spongodes rfepkthyw^ 
formis^ which was subsequently relegated to the genus Nephthya^ 
and, indeed, shown to be identical with W. chahroln, the type of 
tliat genus. A new distinctive featui-e was required: such a 
feature was discovered by Holm and applied in a piactical form 
by Kiikenthal. The feature in question is the arrangement of 
the polyps upon the stem, and its application lios already been 
mentioned above. Kiikenthars ( 1896 ) definition of the emen(le<l 
genus Spongodes is as follows : — ‘‘ Polypenstock baiimartig verUs- 
telt, unterer Stammteil nackt. Die Polypen sind in Ihhidffiu 
vereinigt oder stehen vereinzeltd^ Under 'the genus Sgmnyodes 
thus defined, Kiikenthal included as subgenera Spongodm and 
Spongodes ; he further subdivided the latter into thi'ee gi*oups, 
namely, Glomerata, ‘Clmbellatie, and Divaricatic, Mny (1899) 
and others adopted this classification; and so tlie matter si oca! 
until the year 1905, when Kiikenthal published tlio secoiul 
part of his Revision of the Nephtljyidm.” In tliis paper was 
iirtroduced the division of the time-honoured genus Spongodes 
Less, into the two new gQ.nQ.m^l)endronephthija iiiidSteremtspktlrya^ 
which has provoked such m storm of criticism. It must l)e 
remembered, however, that the group Sgmigodes Spicataq’' and 
with it the original type Sp. celosia, had already been relegated 
to the genus Mephthya^; so that the genus Spongodes^ as then 
accepted, no longer retained its ancient, prestige ; m,oreover, since 
the genem JVep?ithya, and Spongodes were shown to be' synony- 
mous, Kiikenthal was justified by the International Rules of 
Zoological Nomenclature (Art. 28 ). in retaining the 'older name — 
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XepMliya — to designate tlie merged genera. Tiie genus Dendrn- 
nephthya is almost synon^nnous with tipongodes (Gloiiieratjs:‘, 
Uinbellatsej and Divaricate), as defined ])y Iviikeiitlial in 189f), 
and Stereonephihya has a like relation with liis /Spoil godes 
(Spongodia), 

There is no doubt that liere, again, Kiikentlial wa.s acting in 
accordance with the International Itiiles of Isoinenclature, llad 
these Rules been extant at the time Kiikentlial published his 
classification of the Nephthyidfe in 1896, the name Spongodes 
would doubtless have been discarded by him then, for in the 
second section of Art. 30 it is written: ‘‘In no case, however, 
can the name of the original genus be transferred to a group 
containing none of the species originally inelinled in the geiuisT 
Thus Spongodes, as used by Kiikentlial in 1896, would not be 
considered as a valid generic name by those wlio accept the 
International Rules of Zoological Nomenclature, which appeared 
in 1905, One cannot but feel the loss of a name wliicli for 
nearly a century lias been familiar to students of the Alcyonaria, 
and regret the inconvenience caused in Museums and Zoological 
Laboratories throughout the world by its suppression. Nomen- 
clature is a matter of convenience and cannot be regulated 
absolutely by arbitraiy laws. Generally speaking, of two 
synonyiiiS, that which is most familiar to the majority is to be 
preferred ; a more practical reason should be required than a 
mere regulation before supplanting an old familiar generic name 
by a new one. If we are required to obey literally the Inter- 
national Rules of Zoological Nomenclature, such everyday names 
as Astacus, llolotkuria, Actmia, AladTepora^ and many otliers 
will be forfeited, as has been Bpongodes* While regretting that 
Kiikenthal did not exercise his authority in retaining the name 
Spongodes^ in deference to his extensive knowledge of the Neph- 
tiiyidfe and his able reorganisation of that family, I have adopted 
the term BendronepMhya for a genus of Nephthyidso defined as 
follows by Kiikenthal (1905) : — 

“ Nephthyiden von banmformig verzweigtem Aufbaii, deren 
Polypen stets in B'dndeln vereinigt sind, Polypen init ‘ Stiitz- 
biindeln/ 

DBNBEOJTEPHTnvA DisciFORMis Kiikenthal 1905* (PL LXIII. 

fig. 13.) 

Three specimens in the collection agree so nearly in all 
essential features with the description given by Kiikenthal 
(1905) for I), disciformds that there is little doubt that they 
may be, assigned to that species, KukenthaFs specimen name 
from the China Bea. 

The largest of the three colonies is 8 cm. high, 7 cm. broad, and 
3*5 cm. thick. It was taken off Pulo'Brani in 5 fms. of water. 

Two other specimens wnrC' taken in 7 fms. of wateit between 
Pulo Ilautu and Blakang Math ■ Their measurements, 'height by 
bmadth by thickness, are 4x 4' x 2*5 cm., and 3*5 X"2"5 X 1*5 em, 
respectively. ; 
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It iTiny ho noted tliat the two ln,«t-mentionG(l specimens rire 
iinie.h smaller than any recorded hy KiikonthaL The cohmr 
ol' the upper Imaiiehes and “ Stiitzhundei is pink, whereas tlu^ 
typical colour for this region is deep I’ed, Moreover, no ra.dial 
s[>icades were observed in the lower portion of the stem. 

The exact systematic position of a fourth specimen is lutlua* 
doubtful; but, until further evidence is forthcoming, it ha,s 
l)eeii deemed advisable to describe the specimen under the specific 
title ,/}. disciformis. 

This specimen shows externally the typical discijhrniiH 
features. It is 9*5 cm. in height and 8*5 x 3*0 cm. in l)readth, 
thus exceeding somewhat in dimensions the largest specimmi 
described above. The characters and distrilmtion of the spicules 
are identical with tliose of typical examples, only excepting those 
from the lower portion of the stem. The spicules foio ul in tin? 
last-mentioned area are spiny clubs (fig. 13), aanong which Jire 
scattered a few of the typical radiate forms. The clubs vaiy in 
length from *70-*27 mm., but the majority are *45 mm,; the 
thickness is almost the same even in forms of different length, 
the average width of the handle of the club is *05 mm., that 
of the head T2 mm., excluding the spines, which sometimes 
reach *044 mm. in height. The colour of the blanches a,ntl 

Stutzbiindel is a dull yellowish brown, and there are no red 
spicules such as are found in these areas in all the other recorded 
specimens. Klikenthal (1905) described a colony wdiose branches 
were pale brown and whose polyps were white, but even in this 
specimen red spicules were observed. 

Doubtless one might be led to base 'a new variety of Demure- 
nephthya on the characters of the colony described above, a 
colony possessing a very characteristic form of spicule which has 
not been observed, either from tlie same region oi* fi‘mn any 
other region, in any previously recorded specimen of IJ. disci- 
forwiis, Buell a course might have been adoptetl Iiad not i.his 
aberrant form been taken at the same time and from tlio sa.mo 
place a.s the two smaller of the three colonies described aJxnay 
namely, between Pule llantu and Blakang Mati, 8/:xii/98, in 
7 fms. It seems probable, then, that the species IX ddsci/hrsih 
is liable to considcwalde variation in the colour of the torminaJ 
branches and ‘‘ Stiltzblindel,’^ and in tlie character of tin* s|)Hmles 
wdiich are found in the lower region of the stem, Ilui latter 
phenomenon is very remarkable, and, it is hoped, may act a-s a. 
check to the fre(|ueTicy with which new species a,i*e ca'ca.ticd f,fs 
separate two or more specimens of Alcyonaria wliieh only difIVa* 
from oxie anotlier in the shape of their spicules. 

^ Genus Stereonephthya Kiikentliah 

1869. Spoggodia (pars) Gray, 'ixi Ann. & Mag, Kat. Hist* (4) 
voL iii. p, 128. 

1877. SpoggoiUa (pars) Klunzinger. 

1889. Divaricate (^S'^uow/fxZeiS?) Wright & Btuder, 
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1895. Spoil godki, (pa-rs) Holm, p. 25. 

189(5. Spoil godia (pars) Kiikentlial. 

1904. Spomjodda (pni*.s) Holm, Weiteves liber Skpldk?/a iiiul 

Sprrngodes. 

1905. StereoimpMJuja Kiikentlial, p. 694, 

^SSpongodes'^-likQ forms in wliich the polyps were scattered 
irregularly oyer the stem wmre recognised at an early date, and 
were classified sometimes as a distinct genus, at others as a. sub- 
genus of Spoiigodes, under the name Spoggodia or Spongodki, 
Wright and Stiidei* (1889) recognised this group, but included 
its members in the genus Spongodes under the designation 
“ Di%'a.i*icata?.’' Later writers, such as Holm (1895) and Kiiken- 
thal (1896), agreed that Spongodes and Spongodla were syiioiiy- 
moiis. Hence Spongodes dingged S 2 iongodm with it in its 
downfall in 1905. For siiiii]a.r reasons to those stated in the 
section on De/ndronejihtJiga 1 have adopted the new genus Stereo- 
nephtln/a which Ivlikentluil (1905) defines! thus: “ Behr starre 
lNe[ditliyiden, deren Polypen we<ler in Lappchen noch in Biindeln 
aiigeordnet sind, sonderh einzeln oder in kleinen Groppeii direkt 
voiii Stamm wie den nieht oder wenig verzweigten Hanptasten 
eiitspringen. Polypen mit ‘ Stiitzbiindelii.’ 

STEBEONEPHTIiyA LUTEA, Sp. n. (PL LXIII. Hg. 14.) 

The specimen, on the observation of wdiich this imw species is 
based, agrees in every I'espect with the diagnosis given by 
Iviikeiithal (1905) for the genus Stei'eonephthya. At the same 
time it possesses cliaracters which serve clearly to distinguish it 
from other species hitherto described. 

Tlie colony is upright and branched. Himieroiis tapering 
brandies leave the insignificant stalk either singly or in groups, 
and spi’ead in all directions, but with a distinct tendency to 
assume an upright position. When they arise in groups, tlie 
members forming a group are frequently united for a considerable 
distance by a common coi’tex. The primaries sometimes, but not 
invariably, bear a fe\v stationary bx*anches, which also show a 
tendency to grow in a vertical direction, 'From both, the primary 
and secondaiy branches short lateral lobes are given ofi' at 
irregular intervals. 

MeasuremmiU : — 

Height of colony 

Breadth a.t base 

Maximum breadth of capitiilum — 

Length of primary branches 

Breadth of primary branches 1 gXm’ity' 

Length by breadth of secondary Imanches ... 

Length by breadth of lateral lobes 

P'eoc. Zool. Soc.~1912, ISTo. XXXT. : 


7*5 cm. 
1-5 „ 
5*5 „ 
3'5--5*0 „ 
P0-L5 „ 
0*5 „ 

1 *5 X 0*5 „ 
B-5X0-5 „ 





522 


Mil. E. W. SHANK ON 


I'lie polyps arise sporadic^illy from all parts of the colony, 
^ila^y ar(i closely a^-gi’ei»'a.te(l on the lateral lobes, and arc most 
si‘a,rce on the ba.saJ portion of the primary l()l)os. The anthocodifc 
jire suppo!‘tc(,l l)y a, Ktut/hilndel ('fig. 14), three horny spindles 
of whic-h proj(rt •2~«*4 mm. beyond the polyp- lunuh The polyp- 
heads make an acute angle with their stalks ; the stalk is 1“2 mm. 
hig'l), the head is 1 nun. in length and *7- ’85 mm. in ma.ximLini 
bi’ea,dth. The polyps contain thorny spindles of various sizes 
ami a few clubs. These are sometimes ])laced horizontally, ]>ut 
a.re more usually oblhpie, and in the distal area are arranged 
en> chevi'ou. These, spindles measure *45 x ’Odb, •27x‘04, *2 X 
*025 mm. •Among the a])ove ami extending into the tentacles 
are nimierons little spicules which are nearly rectangiihir in 
outliiio; they measure *110 x *035, *095 x *015, *050 x *015 mm, 
Tim “ Btlitzbilndel ” is composed of a number of tliovny spindles 
of a briglit yellow colour (they re.se3n])le at first siglit crystals of 
sulphur). These spicules are ten in nuinher round the base of 
tiie polyp-stalk, but there are only three at the distal end, The 
four spicules which underlie the point of origin of tlie polyp- 
liead are semi-lunar in shape, the concave sides facing the 
polyp-liead. The Stiitzbiindel spicules reach T8 mm. in lengtih 
and *12 mm, in Imearlth. The cortex of tiio colony derives its 
chara(*teristic colour from the enormous number of slim yellow 
spicules which it harbours. There are also thorny spindles; tluw 
lie parallel to and very near the surface, and vary very iiiucli in 
size a.nd shape. Borne are twice, otliers only half, the size of the 
Stiitzbiindel spicules. Few are straight, most are semi-lunar 
or S -shaped, and very exceptionally a trii’adiate form occairs. 
The ends of the spindles are usually bluntly pointetl, but 
occasionally forms were deserved vrith their ends frayed outi iui.o 
a number of points. Tlie large.st measure 3d) x *28, 2’7x'3<t 
2*1 X *15, the smallest *67 x ‘07, *67 X *04, *55 x "05 mm., but tua^ry 
conceivable intermediate stage can be found. A remarka.ble 
feature of this species is the entire absence of spicules from tl,ie 
canal- walls. 

The colour of the colony in alcohol is pale yelk)w, the pol}'ps 
are eream-coloureti , 

irhe specimen was talcen in Imhiah Bay, where it was lid'ti 
exposed at the lowest tides. 

Two other specimens ta-keninthe littoral region at ^rolulv Ayer 
have also been assigned to this species. At first siglit they do 
not resemble clrisely the tyjie shorties;, 

broader in pioportion, and more bushy in appearance than the 
colony described above. One of these colonies is 4*3 cm. in 
heiglit, its base is *8 cm., and the maximum diameter of tlie 
capitiihim is 3*1 cm. ; the measurements of the otlier, taken in 
tile aliove order, are Bx*7 cm, ; 4*5 cm. Tiie apparent dilferoiiee 
in the branching from that of the type is due to the fact that 
the secondary branches are no larger than the lateral lobes, a,nd 
that both these kinds of offshoot are relatively numerous. The 
polyps are arranged much more domsely tlian in the type, 
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especial]}^ a-t the tips ot the branches. Tiie colour of these 
specimens, moreover, is of a duller yellow. These slight differences 
appear quite iiisign ill cant wlieii one considers tint these two 
specimens reseiiit)!© the type of i^termneplithya Intea in the 
following important characters 

The size and shape of the aiithocodhe. The size, distrilnitioii, 
and remarkable sulphur-yellow colour of the spicules ; tlie disr 
tribiitioii of spicules agrees even to the disposition of those 
forming the Btlitzbilndel ” ; the largo interim! carials, y/itli thip 
wa,l!s devoid of spicules. 

Genus Paraspongqdes Kukeiitlial, 

P. CRASSA Kiikenthal, 1896. 

This species Avas 5rst described by Kiikenthj].! in 1896, and 
further reference to it is made by the same author in his 
^Revision der Alcyonarien ’ (1907)j Avhere it is described under 
Species iiicerti generis.” Two small cojonies of a pale browm 
colour are })laced without hesitation in tips species. 

One colony was taken ii^i 5-9 fms. of water from the Noav 
I larboui’. It measures 20 mnp in height ; the diameter of the 
capitulmn is 13 mm., that of the stem 7*5 mm. 

The other colony Avas taken in 5 fms. of AA'atpr, the precise 
locality is not recorded. It measures 20 mm, in height; the 
diameter of the capitulum is 11 mm,, and the stem is broken. 

The only important character in Avliich these specimens differ 
from the type is the sme of the spicuIe^ in the stem -cortex. 
Measurements, length by breadth in millimetres, for three of the 
largest spicules from this region are 1*2 x *18, 1-0 x *15, *95 x ‘22. 
Kiikenthal found spicules measuring as miioli as 1?8X’24 mm. pi 
the stem-cortex. The spicules from the Singapore specimens 
shoAv, hoAvever, the typical wn.rts (*02 mm. high). 

Previously recorded from Ternate, at a depth of 30 fms, 


Family BiPHOi^OGORaiiD.E. 

Genus Biphpnouorqia. 

B. AAARiABiLis Ilickson (olim Chironcpkthya variahilis Hickson), 
Two l)eautiful little specimens tiiken in 10 fras, of AAmter south 
of Plakang Mali are referred to this Amry variable species, Ejich 
possesses a very slender stem, from tine apex of which tAAm mai|i 
branches are given off, so that the appearance of the colony is 
roughly Y-shaped. These primary branches giA^e rise to secondly 
branches, which in one or two cases are again diAuded. The 
polyps occur most frequently on the tips of the ])raimh#s, bpt a 
feAvm.re scattered on ail 'portions of tbe eoloiiy except the sten]. 


Meastirements : — - 


Height of stem 

B,iametei' of stem 

Length of primary branches 


Spemmen A, 
mm. 

18 

6 

23 and 23 


Specimen Ji 
lam, ■ 
11 
3 

24 and 18 

35^ 
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Tite are of tlie iisiail slaapo and of med in in size, and 

ns.siniie l.lio colour of tlie pa,rt of the colony in which, they are 
emlH‘dd(Ml. lar^n warty spindles of the crcii(:‘n(*hyiii a.i‘e 

tinted with nuiuve and do not exceotl thO X ’3 nun. In the polyp- 
aiva. tlie s])ind]cs are more freeju cut than tliechilis; all the polyp- 
spicules are laoro or less hent, they are eitlier bright red or bright 
3 U‘llow in colour, and the larger ones measiun hi x *05 nun., 
'47x*iK)5 mm. (the red s[)iculcs maiidy compose the “crown,” 
the yellow ones the “ points”), 

Tiie colour of the colony in alcohol is a delicate pinkish inauvm 
The polyps are deep red, and the tentacles bright yellowu i.t is 
ditlieiilt to conceive liow the colouring could have been more 
vi\’id ortho blomled tints more plea, sing even lioforc tlieso little 
colonies were removed frcmi their natural habitjit. 

For a, list, of tlie colour- variations to wliicfi this species is liable 
to run, see liiek'son’s “ Akyoriaria, of l.he Middives,” ikut .1, 
|). 4B8 (under Cliirow^j>litkya variahilU), o,nd Thonison a,nd 
Simpson (1909, p. 125), 

Frovionsly recorded from Maldos Atoll, S. Nilandu, Persian 
(Irdf, Amkunans, and the Arakan, Coast. 


Order GOPUIONACEA, 

Suborder (IDA XOKIA . 

Family H C! L E k o u o r cj 1 1 1 ) /E. 

Genus BuBERonouoTA. 

8. SUBEROSA Pallas. 

Ooryo'tmi suheroset Pallas, Elencli. Zoopln p. 151. 
linherogorgla suherom Gray, Proc. Zool. Hoc. 18f57, p. 159, 
iSclero(iar(fi(i< suherosa Kolliker, Icon. HistioL £>. 142, ph .xlx. 

%.‘13'C2). 

^^derogorgld- su,herom Studer, Monatsber. Iv. Ak:a,d, Wiss, 
llerlin, 1878, p. GbG. 

XHherogorgia sttherosa liidley, Joni*na.l I'inn. Bo('.. Zoology, 
vob xxi. p. 243. 

Siderogorgia suherosa Wriglit k Studer, ‘Ohallengijr ’ lie- 
ports, vol. XX xi. p. IGG. 

^aherogorgia siiherosa Hrurulin, “ Alcyonarien ans dem Sa.inm- 
lung der Zool. Mns. in Ppajila,” Bvenska Vet.-Akaxb Ibuulh 
xxii. pt. iv. 

There is in the collection a bottle which contains a nuiulier of 
fragments, npiparently the component parts of a, single colony of 
f'". siiherosa. The basal portion is present and ha.s a diameter 
of 6 mm.; the diameter of the terminal brantdies is 2‘5 mm. 
Idle ' specimen was taken in aliont 14 fms, of water', off Pasir 
Panjang. 
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Previously recorded from t!ie con.sts of Wesierii Africa <‘nid iJi;* 
’West Indies (Pallas and Esper) ; the iVlennaid Sti-aibs, ] traipier 
Archipelago, and K.W. Coast of Aiistrjdia. (Htirleij; Prsrt 
',! '.K'nisoii, Queensland, and Torres Stra-ii.s (* Alert ’ Coll) ; Ma.uritius 
(I'olL Id‘it. Alus.); Admiralty Islands (AUialienger ’ ; and 

fSnmatra. ( Bruudiii). 


Family M E l i t o D 1 1) m, 

Geiiu>s Melitodes. 

M. ALBiTixcTA Ridley. 

Tliis species is represented by numerous fragments, but none 
of these represents an entire colony. The specimens were taken 
in 15 fms. of water from Blaka.ng Mati. 

PrexioLisly recorded from Port Molle, Queensland. 

Genus Psieacabaria. 

P. G RAC IL LIMA Ridley. 

Fs'd'dcfihcma gracillhna^ n. gen. et sp., Ridley, Rep, ZooL Coll. 

It.M.S. ‘ Alert,’ Aleyouaria, p. d63. 

After a lapse of nearly three deca,des tins delicate little species 
is to he recorded once more. It is represented in the collection 
by four portions of colonies, which show the mode of branching 
and lengtli of the iiiternodes, and by sundry fragiiients. Aoiie 
of the colonies are complete, but the largest intact pjorticjn 
iiieasures 45 nun. in height. The iuternodes vary in length, the 
majority, however, fall within the range given by Ridley, viz. 
12-16 mm. The branches are much more delicate than tliose of 
the tyiie, measuring only 1-2 nun. in diameter, as compared with 
3-7 mm. In tlie mode of ])ranching, size of polyps, and details 
of spiciile-distributiou the Singapore specimens resemlde the 
type very closely. The spicules show the typical shapes; but 
they are in each instance soinewlia.t smaller than their prototypes. 
Tlie colour of the ctenosarc and p>ol 3 q:>s is fawn, that of the axis 
■white. 

Lomlity. Salat Sinki, in 4-5 fms. 

Previously recorded from Port Molle, Queensland, 12-20 fms. ; 
Port Darwin, 8-12 fms. ; E. Australia, 42 fms. (Ridley). 

Genus Wrightella. 

,W. ROBUSTA, sp. II. (PL LXII. %. 9 ; PL LXIII. fig. 15.) • 

This species has been formed to include a single well-developed 
colony, which agrees more closely witli 'Wnghtella Gray (1870) 
than with any of the other genera of the family Melitodidfe. 
The form of the colony differs, in its stouter dimensions and in 
its erect position, from the members of the four existing species 
of Wrightdla ; but it was thought- expedient to associate it witii 
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these, ratlier than to create a new genus from tlie observation of 
a siiig'le specimen. 

W right and tStnder (1889, p. xxxvi) give the following clc- 
finitiori of the genus W^rlghtdloj : — The branches and twigs are 
compressed ; the projecting polyp calyces occur especially on the 
sides. Ill the cortex there are foliaceous clubs. Tliere a.re no 
nutritive canals in the axis.^"" The specimen fulfils all these 
conditions. 

The single main stem arises abruptly from a strong reticulate 
base (fig. 9). The base, ivliich is broken at the edges, ineasui’es 
15 miu. ill diameter, and the gaps iii it.s mosbes average 1 iniri. 
ill diameter. The colony is 120 mm, in height «aiid 45 irim, in 
breadth (some of the lateral branches are broken, so it is prol>a.ble 
that the true breadth exceeded 45 mm.). The branching of the 
colony is dicliotomoiis, and takes place at the sw'olleii nodes. The 
nodes are less prominent in the distal branches. All tlie branching 
takes place in one plane; the terminal twigs ai‘e markedly flattened 
ill the plane of branching. Anastomosis of tlie uppm* branches 
takes place at iiifrecpient intervals. The nodes near the ha,se m.*e 
globular, haring a diameter of 4 mm. ; the iiiternodes in this 
region are circular in section, their diameter is 2*5 mm., wdiicli is 
slightly exceeded by their length. The iiiternodes beyond the 
lowest three become more elongated and show an average lengtli 
of 10 mm. The terminal twigs are only 1 mm. ivide. The 
vaiTucie, which measure 'Tax *75 mnn, are not densely crowded, 
and slimv a tendency to arrange themselves on the lateral aspects 
even of many of the lower branches, but more especially in tlie 
terminal twigs. Both cortex and veittieie are yellow in colour. 
The axis is white, and is not traversed ])y iiiitiieiit canals. 

The precise locality is not recordedj hut, like the other s[>eci*- 
mens in this collection, it ivas taken in shallow •wai:,er near 
Singapore. 

The spicules a.tbaiii all manner of slmpes (fig. 1»5); they 
are ipiite colourlesss The foliaceous clubs characteristic of the 
genus Wrighiella are present in large numbers, and show i.he 
following range in measurement : length by breadth *27 x *12 rnni., 
T5 X *06 mm. ; handles of clubs *02 mm. in diameter. Numerous 
spindles occiii-, some are foliaceotis and measure •27x*b7 mun, 
‘20 X *08 muit, ''12x*06 innij ; others are spiny, tlie spines fro 
qnently being confined to the central I'egion, a,iKl measure 
*22 X ‘05 mmi, T7x*03 mm., ‘r2X‘03 innu A few stellate 
forms are found which have a diameter of ‘10-4 5 mm. Minute 
scales abound; they ineasure *05 X *025, *03G X "030 innu, 

*028 X *014 mm. 

1870. GfeAY, J. El — Cnt. Litbophytes Brit. M'ns. p, 31. 
lOOOi HtCKSON, S. Ji, and Hiles, Isa L. — ‘‘The Stolonifera and 
Alcyonacea' collected by I)r. Willey in Ne\v Britai’n, 
etc.” Willey Zool. Kesults^ ph ivi pp^ 493-508. 
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1877. IvLUxzsXGEii, (J. — Die Kt^ralltliiere des lletiieii Meere.v. 

Part I. p. 82, Uxh, 2. tig. 5. 

1908. Kij'ivENTiiAL, W. — Yei-siieli eiiier Kevisioii der Alcyo- 

iia.rien.” IT. Die Fauiilie der Neplitliyiden ; 1 Theii. 
Zool. JaliiT). 8\’st, xix. 

1905. Do. do. 2. Tlieil. 0[>. eit. xxi. 

1907. Do. do. 3. Theii. 0[). eit. xxiv. 

1903. PiiATT, Edith jM. — “'T he Aleyoraria of the Maldives. 

Part 11. Sarcophi/tffvi, LohopJqftiua^ ^Scleroplt ptwm ^ and 
AlcyoniiuiiJ' Fauna and Geog. of the Mrildive and 
Laccadive Archipelagoes. ( J. Stanley Gardiner), Add. ii. 
Pa,rt I. 

1901). Thomsox, j. Arthur, and Henderson, IV. J). — “ Alcyo- 
naria, of Z.anzibar and Dritisli East Africa.’’ Proc, 
Zool. Hoc. pp. 393-443. 

1909. Thom'sox, J. Arthitr, a,n(l Himpsox, J. J. — ‘AAn Account of 

the Alcyona.ria,ns collected hy tiie Iloyal Indian Marine 
Hiirvev 8hip ‘investigator’ in the Indian Ocean.” 
Pa,rt il. 

1889. ’Wright, E, P., and Sttjder, Th. — “ Report on the 
Scientific Results of the AA>yageof H.M.H. ‘ Challenger.’ ” 
A'oL xxxi. Alcyoiiaria. 

EXPLANATION OF THE PLATES. 

Plate LXL 

'"’Fig:. 1. Auimolhei't viyescens^tiw { — LUliojth ytum arhoreiim. PorslAa ^(vloay ; 
Savig'iiy, 'rat, 2. tig^. 1. 1. 

2. Xephthi^a cJiahrolii Aiuloiiin, terminal lobe luagniiietl ; Sii%'igny, Tab. 2. 
fig. 5. 2. 

*Fig. 3. W. cliabrolii, single polyp magaified, lateral aspect; Savigaj, Tab. 2. 
fig. 6. a ' ^ 

■^'Fig. 4. vSame, abaxial axis ; Savigay, Tab. 2. fig. 5. 4. 

*Fig. 5. Same, more higbly magnified; Savigny, Tab. 2. fig. 5. 5. 

Plate LXU. 

r». K. cIiahrohh\ entire cobmy ; Suvigny, Tub. 2. fig. A. I. 

Fig. 7. i^cferophj/tuM pinnulaUun, sp. n., entire colony; from a jdiatograpli, 
slightly nalvuauL 

Fig. 8. 'Myphihiiii hedjhrdi, sp. m, entire colony; from a photograpli, natural 
size. 

Fig. 1). WrighteUa rohmta,^). n., entire colony; from a photograpb, X h 

Plate LXUI. 

Fig. 10. Sele7'npl}}ftimi pimmhutiim, sp. n., tentacle bearing pinnules, X 24L 
Fig. 11, 'Nephthpa hcdfordi, sp. n., spicules, X 72. 

Fig, 12. jV. terminal lobe bearing polyps, X 25, 

Fig. 13. DendronejAitlifff^ discifoymis Kiiktb. (aberrant specimen), spicules from 
the stem-cortex, X 72* 

Fig. IL Steretmephtlipa hifea^ sp. n., polyp and “ Stiitzbiindel,’' X 72. 

Fig. 15. WriffhUlla rohusta, sp. m, stem-spicules, X 72. 


* Figures marked thus are reproduced fiDMi pbotogi'iipbs procured by Professor 
Bourne, am.! kindly given by him to me for the purpose. 
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27 . Some early Fossil ('irripedes of tlie Genus S<xilpdl'ii'iri. 

By Thomas TI. Withers, 

riU'ceived Jiuumry 31, 1912 : Head March 19,, 1913.] 

(Text- figs. 64 (fc 65.) 

lifDEX. 


Structure of Carina of Scalpelhuu 528 

EvoUit ion of early fossil forms of SvalpcUnm 530 

Disirihution (Geological) of Cretaceous 537 

Svalpelhim arcnaiuvt Darwin 532 

S. irillneatutii T)i}rwh\ 531 

Sealpellitm spp. — (liscu.ssion of affinities 538 


Aliioiig tlie Cirripede remnins from tlie Albian (Gault) of Folke- 
stone in tbe collection of tlie .British Museum (Natural History), 
three detached, yalves were noticed, which, for certain reasons to 
he explainetl Liter (see p. 532), appear to be the original valves 
upon w}-jicli Darwin founded the sjiecies ScalpeWimi arcuatimn 
A portion of one of tbe valves, a carinaj, happened to be broken 
jiway fi’om its matrix, showing that the iiitra.parietes, said by 
Darwin to be absent in tiiis species, 5vere really present. These 
parts, however, are developed in such a wny that they can be 
seen only l>j cleaning the valve free from matrix. The finding 
of the iiitraparietes in Dai-win’s type of S. arcimtum led to the 
exam illation of further examples of the carina, and the fact was 
established that iiitra.parietes are developed in all .carin^e of this 
species. 

A triluieatani Darwin (1851, p. 38, pL i, fig. 5), .from the 
C'eiioTnanian (Grey Chalk) of Dover, 'wa.s said by Darwin to come 
nearest to A, arcuutam^ owdng to the absence of intraparietes. 
Tlie Carina, which is the lioloiype of A. triUneaimn, is in the 
British l^.fuseum (Natural History), i^egistered 38461. On freeing 
this specimen from the gum and luataix which oltscured the inner 
portion of the valve, it was at once apparent that not only were 
the intrapi.rietes present, but that they ivere developed almost 
exactl}^ as in A. mTuatJim. 

Other Lower Cretaceous species of ^Sccdpdlum in which tlie 
intra|iarietes of the carina are said to be absent are At simplex 
Darwin (1851, pa 39, pi. i. fig. 9) and A. accmmikiMim "Withers §, 
both of -whieh come from the Aptian (Lower Greensand). The 
unique carina of simplex cannot at present be traced, but since 
the parietes do not reach to the basal margin of the valve (see 
text-fig. 64, 1) as in those earinm which have intraparietes, it 
does not appear probable that intraparietes could be present. In 

* Commtmicatecl by Dr. W. T. Calmax, F.Z.S. 

t C. B-. Darwin, 1851 , Pal. Soc. Moiiogr. Foss- Lepadidas, p. 40, pi. i. fig. 7. 

X Foi* the names of the various valves ske text-fig. 65 . 

I T. H. Withers, 1910, Geol. Mag. dec. v. vol. vii. p. 152, figs, l-i. 
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/S'', arcua/luni (texi~fig. 64, 3) arul S, irlllmalvhi (text-fig. 64, 3) 
the paiietes reaeli to the i)asal laaigin, luid in mv opinion tVie 
intiT'paiietes will be fonntl to bo <]e.vek)peil iu S. accio.udaiiini 
(text-fig, 64, 3) as in those S[»ecies, since S. ac.cumulfrlura is 
similar in its geiiemi external form. Tlic only cariiia known 

Text-6 g. 64. 



Early types of the Curhia of ScaJpelPum. 

1 «“5 si<le view ; 3 5, 4 5, 6 inner view ; 1 c-5 c, transverse section near apex. 
L, tectum ; j?,, parietes ; iiitra.i)ariefces, 

of /SI mcumulaiimi is embedded in sneb a Imrd matrix that it is 
impossible to expose its inner surface without danger to the speci- 
men, so that the matter must here remain until further specimens 
are forthcoming. 

So far, then, we have proved the existence, of intraparietes. in 
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tlie carliK'e of tlte two species S. arciiahim and o. ir'dlnealimi, and 
pointed out the pc)syil)ility of tlieir ]'>reseiice in accwniulaiivni. 
the. iiitraparietes in these species, instead of fornung a thin wall 
on each side of the cariua as in the form represented by text- 
tig, 64, d, are bent inwards almost at right angles, and the npp(‘r 
regions of their inner margins meet to a greater oi* less extent 
(see text-tig. 64, 3 4 b); the upper part of the va.lve is solid, and 

must have projected freely to the extent indica.ted by the meeting 
of the iiitraparietes ''h The peculiar development of the intra.- 
parietes in the carina^ of these species is tlierefore of importance 
as showing a development of the carina distinct from tliat in 
which the intraparletes form a thin waill on each side of the 
carina. 

Three types of carina, all having an apical umbo, were tliere- 
fore already developed amongst these etirly forms of Scalpdluuh, 
and the geologically oldest of these more closely resemble the 
carina of FolUcijms^ from wdiich dccdpelhwi is considered to bo 
derived. Tliese are (1) represented by S. simplex (text-fig. 64, 1) 
from the Aptian (Lower Greensand), which has no iutrapaiietes, 
the tectum being flatly-arched transversely, tlie parietes bent 
almost at right angles to the tectum and not extending to the 
basal margin ; this type is distinguished from the FolUctpes type 
of carina only in the parietes being separated from the tectum 
by a distinct angle ; (2) represented by S. accumidainm (text- 
fig. 64, 2) (Aptian, Lower Greensand), S* arcuatwni (text- 
fig. 64, 3) (Albia.ii, Gault), and S, trilinecttimi (text-tig. G4, 4) 
(Genomaiiian, Grey Chalk), which ha,Te intra parietes, these pa.i'ts 
being bent inwards almost a.t right a,ng]es and joining, the upper 
part of the valve being solid and projecting freely to a consider- 
able extent ; in the solidity and free projection of the np])er part 
of the valve this type is allied to PolUcipes ; (3) represented Ijy 
sSb hmtatmn (text-fig, 64, o) and other species from tlie Ceno- 
manian which have intraparietes also, but are characterized by 
these parts forming a thin wall on each side of the carina,, the 
apex of which projects freely, slightly, or not at all ; this ]a,tter 
type is more typical of the genus Fcalpelltmi^ and, owing to the 
upward growth of the inti*a.parietes in some forms, siihsef|uent]y 
gave rise to the species w-ith an angularly bent carina having th (3 
umbo in a subcentral position, a type which is not known l)elow the 
Upper Benonian. The only species -with an angularly bent ca,rina 
known from the English Chalk is S. claTioinimiwm Bosrpiet t, but 
this has an early specialized form of carina in which the upwa,rd 


* A somewliat similtu* (kvelopmeut of tlic intraparietes can bo seen in tbe cariiun 
of S. maximnm var. cfflmdracenni Darwin (1851, p. »S3,pl. ii. fig. 2) from the Upper 
Senonian {Belemniteila mucrouata-zmie) of K’orwicli, Norfolk, ami S. solidiiluM 
Sfceenstrup (1839, Kr^yer, Naturlvist. Tidsskrift, Bd. ii. p. 412, pi. v. figs. 14*, 14* ; 
Darwin, 185 h Pal Soc. Monogr. Foss. Lepadidai, p. 42, pi. i. fig. 8) from the lh 4 >er 
Senonian of Ivjuge, Scania. 

t J. Bosquet, 1854, Les Crust. Foss, du Terrain Cretaco du Buebe de Limbourg, 
p. 46, pi iv. figs. 6-12 ; T. H. Withers, Jan. 1911, Geol. Mag. dec. v. voL viii. 
p. 23, figs. 3-4. 
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extension of tlie is due, not merely to the upward growth of 

the iiitraparietes, but to the iilmost equal upward ami downward 
growth of the valve from the umbo, the wliole external surface of 
tiie valve being ornamentetl. It is, tlierefore, probable that 
species A\itli an aiigiihirly ])ent Carina., due to the upward growth 
of the iiitraparietes, Avliich is apparently the inoi‘e primitive type, 
existed even eaiher than in the tipper Senoniaii "h 

Extreme interest attaches to tlie remarkably complete example 
of S. arcuatum from the Albian (Gault) of Folkestone, Kent, here 
described and iigured (p. 534, text-lig*, 65, 6). To lliid so many 
valves of the capitiilum in position is a remarkable circumstance, 
very few specimens of ^^ccd-peUimi having been discovered Avitli 
sGA^eral valves associated. Those known up to the present come 
fi‘om the IJppei* Seiionian, and, Avith tlm exception of a single 
incomplete capitiilum of A man'hnum^ belong to tlie species A /os- 
sula. Tins speeimen, tlierefore, represents the only fossil species 
of Scalpellnmi obtained from below the Upper Beiionian AAutli any 
considerable number of valves in position. Previously described 
species of ^Soalpelhcvi from rocks below the Upper Seiionian have 
all lieeii founded on detached Amives, and in most cases on single 
valves. Neither the upper latus, rostral latiis, or rostrum, are 
included in these descriptions, but are represented in the present 
specimen. A further example of N. arcuatimi (described, p. 533) 
has furnished some scales of the peduncle, which so far are not 
knoAAUi ill any species found beloAv the Upper Seiionian. S. arcu- 
at'Um is the only representatiA^’e of Scalpelluiu kiioAvn from the 
Albian (Gault) of Eiighind. 

Consequent on the discovery of the iiitraparietes in the carinai 
of N. arcimt'Wiii and N. trillneattmn^ and since the carina is the 
typical A^ilve of the genus, it is here proposeil to give fresh 
diagnoses of those species and to describe the new inateria.1 of 
S. armatitvi. From the two examples of S, arcibatum it is 
possible to construct a restoration of the capitulum, to Avbich only 
tAA’o wdves are diagrammatically added (see text-fig. 65, 7, p. 534). 

SCALPELLUM TRILIXEATUM Darwill. 

I85L Scalpellivni trUhieatttm 0. B. DarAvin^ Pah Soc. Moiiogr. 

Foss. Lepadidjc, p. 38, ph i. tig. 5, 

1854. Scalpelkmi trilineatiim 0. B. Darwin, Bay Soc. Monogr. 

Sub-class Cirripediaj Balanidje, Synopsis et Index 
Systematicus, p. 633. 

1854. ScalpeMtmi triUneatuvh J. Morris, Cat, British Fossils, 
2nd ed., p. 97. 

Sccdpelhmi t7'ilineatw)i H. Woodward, Brit. Miis. Cat. 
Brit; Foss. Crustacea, p. 143. 

** vSinco the above was written, two exceedingly small, angularly bent carina> 
(length respectively 1‘7 mm. and 1‘8 innn) with the umbo subcentral, due to tbe 
upward growth of tbe intraparietes, have been obtained by Afr. E. Mockler from the 
Cenomanian (Chalk Marl) near Cambridge. The specimens are incomplete and 
poorly characterized, hut of much importance as showing that species with an 
angularly bent carina existed eA^en so far back in time as the Cenomanian. 
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Tliis species wn,s fouiuled on a carina juid tevguni Itoiii the 
Ceiioinnuiu-n ((U*ey Chjilk) of Dover. The tergiiiu ca.nnof now ho 
foninl, but tlie carina, whicli Da.rwin considered to be rhe typical 
valve of the g’emis and can tlierefove l)e i-egarded as the holoty[)e, 
is in the llritish Mnseuin (Natnml History) registered 3 mS41)1. 

Diagnosis, — Uarina with three prominent, roundeal, long!” 
tiidinal ridges on its tecbnin—one central, ainl one on eacdi side 
separating the tectiinr from the pariebes; infra parietes bent 
inwards , almost at right angles, tlie inner niarghis meeting a 
short distance below the apex, npper part of valve solid and 
proj ecting finely. 

Description of Ckirina , — Garina narrow, widening A'ory gra.dii- 
ally from tlie apex, consiilerably how’ed inwards, l)asii,l inmgin 
obtusely angular. Tectum flatly-ai*ched transvei'selv, witli a, 
central, prominent, rounded ridge extending from the apex to 
the basal margin, and bounded on each side by a slightly coarser 
blit flatter ridge on the angle separating the tectum from the 
parietes. Parietes narroiv , less than half the width of the tectum, 
bent almost at right angles to tlie tectum, slightly concave. 
Intrapiarietes v^eiy narrow, bent inwards almost at rigid angles, 
tlie inner margins meeting about one-sixth the length of the 
valve from the apex ; the upper part of the valve is solid, ami 
must liave projectetl free!}-" to the extent indicated by the meeting 
of the intraparietes. Lines of growth plainly nairked. 

ScALPELiiiJM ARCUATUM Daivviii. (Text-fig, 65.) 

1851. Scalpdlmn arcitcdnm 0. H. Darwin, PjiL Hoc, Monogr. 

Foss. Lepadidm, p. 40, pi. i, fig. 7. 

1854. fSaalpeUum arenaimn 0. R. Darwin, Ray Soc. Monogr. 

Sub-class Cirripedia, Balanidse, Synopsis et Index 
System aticiis, p. 633, 

1854. Sealpelhcm armucinni J. Morris, Oat. British Fossils, 2nd ed, 
p. 96. 

1865, Scalpellam arcnatimi J. W. Salter h IT. 'Woodward 
Cat. k Chart Foss. Crustacea, p, 27, pi. i. lig. 14, 

1877. ScalpeUum arenniam II, Woodwaird, Brit. Miiis. Oat. Brit. 
Foss. Crustacea, p. 142. 

The species S, arciiaimn was founded on tln*ee detached valves, 
namely, carina, scutum, and tergmn. from the Gault of Folke- 
stone, Kent. These valves w^eve considereil by X)a.rwii:i to hf^lotpg 
to the same species, and the material now to be described proves 
such to be the ease. Darwin further stated that these valves 
were in the Bow^erbank Collection. This collection was a,cc|uired 
in 1865 by the British Museum (Katural History), and among 
the specimens are three valves, a carina (I. 13796), a scutum 
(I. 13797),, and tergnm (I. 13798), mounted together on Bower- 
bank’s original tablet, ^ and labelled in Darwin’s handwriting 
armattimD The carina has been mnch broken,' presuina'hly 
since Darwin described it, but the scutum and tergnm a, re in good 
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condition. These specimens n,re also exactly half tlie size of 
iJarwiii’s figures, which are enlarged to two diameters, and in 
these circumstances there seems little doubt that they are the 
original valves' figured by Darwin. The cariiia, since Darwin 
eonsiiiered it to be the typical valve of Scalpellmn, is consequent] y 
regarded as the holotvpe. 

Two specirreiis in the British Museum (Natural Histoiy) add 
eonsitlerably to our knowledge of this species. 

One, registered (I. 13577), text-lig. (15,^, first appeared to 
consist of a caiina with fragments of the scuta and terga. Careful 
clearing away of the matrix and the abundance of gum wdnch 
covered the specimen showed, however, that several of the valves 
of the capitalum were prevServed. Tiiese consist of the eariiia, the 
|)aired scuta, the paired terga, an upper latus, a, rostral latiis, and 
the rostrum. The left side of the capitulum is uppermost, and the 
Carina is so exposed that the iutraparietes can i*eadi}y lie seen. 
Portions of the inner surfaces of the right scutum and tergiini are 
also exposed owing to the fact that the upper valves are somewhat 
disida.ced and hrokeii. 

The second specimen (I. 13580) has not so many valves pre- 
served and those present are somewhat hroken. The right side is 
uppermost, find die plates shown are the carina, the pair of 
terga, the upper portion of the left scutum shoAving its inner 
surface, and the left upper latus. This last valve showed only its 
inner surface, but on removal from the matrix it was foiiml to 
be the left upper latus. This specimen is or interest since it 
furnished eighteen scales of the peduncle* A supposed shell- 
fragment Avas removed from betAA^een the twm terga, and on being 
cleaned aaws found to be a peduncle scale. On i*emoving and 
washing tlie remaining matrix from the same position, the 
number of scales Avas increased to eighteen. There is little 
doubt that these scales belong to S. arcuatmn^ since it is the only 
species of Scalpelliuih known to occur in the Gault, Moreover, 
they are ildged like the A'alves of the capitulmii of that species, 
and the fact that they were found in such close assoiiiation is 
fynniafack evidence that they belonged to the same individual, and 
were washed into the position in Avhieh they were found. They are 
somewhat similar in shape to the scales of the peduncle of the 
Upper Senonian. species S, maximum and S,fossula as figui'ed by 
Tin Marsson^. but are easily distinguisluible from them by their 
longitudinal ridging. 

7A*ffyM.os?s,-"-Capituliiin composed probably of fourteen valveS'f, 
AA'Iiich are ornament, ed with numerous fine ridges judiating 
from tbei)* apices ; umbo of all valves apical. CJai’ina Avuth 
tectum flatly arched transversely, parietes rectangularly inflected, 

* Tb. MaTSson, 1880, “ Die Cirripedien iind Ostracoden der weissea Scbreibkreide 
dor Tiisel Eugen,” Mittli. naturwiss. Vereine Neu-Vorpommern und Kiigea, xii. 
pi. i. figs. 2 6, 0 , d, Hd, e, 

t It is possildo that this species bad a snbcariwa, in Avbicb case tbo number of 
viih’-es wonltl by fifteen. A Ingber number of valvej? is not likely. 
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Fig. 0. Scalpelhmi apcuainm Darwin. JS^etxrly compF^U* eapituliini sliowiiig tlie 
ii'ft sule nppermost, with tliu valves somewhat displiiciHl and hroken. X 2 
diam. Allnaii, Gault: Jb'’olkestoiie, Kent. Brit. Mus, (Nat. Hist.), L 13577, 
<!., cariiKij showing the inflected intrapanetesj /, 1, (niier portion of hdt 
tergum : ‘LQ, inner view of riglit tergum near npev, sliowing the ridges 
evidentiv connected with the iinu uttachraent oF the coriuin ; «. 1, outer 


portion of left scutum ; s.% nnier view of right scutmu showing the pit 
for the adductor scutDiaim; upper latus ? 7*. f., rostral latus with iRuun* 
portion hroken o|f; ,r., rostrinu. 


Fig, r> rt. Id. Outer view of incomplete rostral latus. 
Fig. d b. Id, Inner view of same. 

Fig. t» e. Id. Outer view of rostrum. 

(} d. Id. Hypothetical transverse section of same. 


X 4i di ail), 


. t> *<3. Id, Side view of same. 


, 7. Restored capitulum of ScalpeUnm arcmUim Darwin. This iigurc is based 
on the nearly complete capitulum represented by fig. 6, with tlie addition 
of a carinal latus and an infra ^median latus. These two valves have not yet 
been discovered in the Gault. X 2 diani, Aibian, Gault ; Folkestoing 
Kent, c.?*, carinal latus ; iiifra-mediuu latus, 


Fig, B, Darwin. Two scales of the pediiwde, a, outer view, 

6, inner view :<?, outer view; d, inner view. X8 dianu Alidun, Gault : 
Folkestone, Kept. Brit, Mns.dNat, Hist,), T, X35SO, 
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iiitra,parietes bent imvards and meeting for about one-foiirtli the 
Iciigtdi of the valre from the apex, upper part of valv^e solid and 
fiN^ely projecting. Scutum with tergo-lateral angle almost in line 
with the middle of the valve, Tergum suhrhomboidal, a delicate 
f rirrow extending from the apex to the hasal angle. XTpper latiis 
suhtrhirigLilar, apex acutely angular, slightly bowed to wan'd s scuta,, 
basal margin I'oiinded. Eostral latns acutely angular transversely, 
a, bout 2i times as long as wide. Rostnim subtriangiilar, with a 
strong median keel extending from the apex, widening towards 
the convex Ijasal margin. 

Description of valves . — Carina, narrow, widening gradually from 
fell© apex, considerably bowed inwards, basal margin obtusely 
V"S^haped. Tectum flatly-arched tiunsversely, obscurely carinate^ 
and ornamented with numerous fine longitudinal ridges. Parietes 
iisrrow, less than hadf the width of tectum, not longitudinally 
ridged, bent almost at right angles to the tectum, slightly concave, 
Intraparietes very narrow, bent inwards almost at right angles, 
the inner margins meeting about one-fourth the length of the 
valve from the apex, above which the valve is solid and must 
have projected freely. 

Scutum moderately convex, divided unequally by a prominent 
ridge running from the apex to the basidateral angle, the bash 
lateral angle being slightly produced. Apex acuminate. Basal 
margin sinuous, about two-thirds the length of the valve; 
occludeiit margin slightly convex and nearly parallel to the lateral 
margin ; tergal and lateral margins of almo>st equal length and 
forming an angle of about 145®, either margin being almiit half 
the length of the valve. Surface of valve ornaiiiented with fine, 
closely-set, longitudinal ridges; a narrow slip along the tergal 
margin is somewhat bent dowuiwards and is devoid of ridges. 

Tergum sub-rhomboidal in general outline, slightly convexq 
with a delicate furrow extending from tlie apex to the basal 
angle. Apex and basal angle acuminate, more so than is indicated 
in Darwin's original figure ; scutal angle somewhat protuberant. 
Carinal margin convex ; scuta! margin sijiuous, longer than the 
occludeiit margin, which is nearly straight. Burfac© of valve 
ornamented with numerous fine longitudinal ridges. Inner 
Burface, in the region of the apex, is marked on its edges with 
oblitpie lines of growth, these indicating the extent to which tbe 
valve projected freely, A little below the apex, nearer to the 
occludeiit margin, are three or four small ridges ending abruptly 
about one-fourth the length of the valve from the apex, Tliese 
ridges were evidently connecte<l with the firm attachment of tho 
corium, or membrane which lined the inner surfaces of the valves, 
and are homologous witli the series of tubercles on the inner 
surfaces of the terga of S, d(f*rimnlccmim Bosquet. 

Upper latns subtriangiilar, slightly ciuwed towards the scuta, 
fdmost fiat transversely, convex longitudinally ; umbo slightly 
projecting, with a thick ledge formed beneath it, which thins out 
towards 'tlic lateral angles ; tergal margin slightly convex ; scutal 
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Hh-'u-giii slightly eonca,ve n.ixl a,]>out tlie saixe length as tlie t.evgai 
margin, the two imirgiiis iF represented liy lines from tlie aju'X to 
tliG lateral angles w'ould eiidose an angle of ahoiit 55'''; hasal 
inargji's roniideii, ajid indistinctly ina.rhod off into three lines ; 
a. portion of the valve on eitlna- side, parallel witli the scuta.l a.nd 
teig'al imirgins, is somewhat rais<al, a,nd the dries of growth on 
these parts are upturned sharply to\\’a,rds the uinho. Siirhiee of 
Yid\'e tietween the raised portions ornamented with several iongi'- 
tiidiiial lidges. 

llostral ]utus.-™Tliis valve is imperfect, the upper portion being 
broken off. Valve very narrow, acutely angular trans\’ei‘sely, 
about 2i timers as long as wide, widening* gTadnally iVom tlie 
inner acute extremity to the rostx*al margin, w^hich is abru|vt1y 
tnivicate; umtio a.picid; tlie inner extiemity is marked by a 
strong rounded keel ; outer (rostral) half of valve ovna, men teal 
with fine longitiiditial ridges, two ffiie ridgeselose togiffher almost 
dividing the basal margin into two equal portions. At the point 
xviiere these two I’idges reacli the basal margin the valve is some- 
what convex, no doubt indicating the extent to which the valve 
was bounded by the inframediaii latus. 

liostrmn sub- triangular, strongly convex transversely, bowed 
inwairds ; lateral margins bounded by strong ridges; liasal margin 
convex ; a strong median rounded keel extends from the apex, 
widens considerably towards the l^asal margin, and is ])Oimded 
on either side by indistinct longitudinal ridges. 

Peduncle scales varying in shape from semilunar to trapezoidal, 
the basal margin of the former being straight, wliile that of the 
latter is .somewliat concave : immediately below the apex the 
trapezoidal scales are slightly coiivstrictecl, the trancafed top 
appearing to overhang ; scales thickest at one-third from tlie base, 
below which, on the inner surface, they are somewhat excava, ted, 
tliis indicating the extent to wliich the scales w-ere covered l)y the 
coriinn, the upper two-thirds no doubt overlapping the cootiguous 
scales. Outer surface ornamented similarly to the valves of tlie 
ca.pitulum with a number of longitudinal ridges. These ridges 
number about seven xm the larger scales, and four or five on tiui 
smaller scales. 

'Owing to the fact tluat the valves in thes(‘ two 
specimens of ciTGuaUmi are broken, it is impossibk^. to give 
their accurate measurements. Since, however, it is dc.siinbh^ 
that we should have some idea of the relative sizes of the valva^s 
in an individual, approximate measurements are given ’^vhere the 
correct measurements cannot he obtained. 

Specimen I. 13577. 

Carina. Lengtli circa 21 mm. 

Scutum (right valve). Length (from apex to rostral angle) 
13*5 mm. ; ^ breadth 7*4 mm. 

Tergum. Length circa 17 mm. ; breadth 8*2 mm. 
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Upper k,tus. Length G*8 mm. ; breailtli cirea 7*5 iimi. 

Rostral latiis. Leng-tli G‘3 mm. ; brea.Gtli 2'6 iiiiii. 

Rostrum, Length 3’4 mm. ; breadth 2**2 miii. 

Specimen I. 13580. 

Carina. Length circa 20 mm, 

Terguin. Length circa 17 mm. ; breadth 7*5 mm. 

Upper latus. Length 5*9 mm. ; breadth circa 4‘2 inin. 

Scales of pediuicle. Length from 0’5 mm. to 1*2 mm. ; breadth 
1-3 mm. to 2 mm. 

Eemwrhsj and comparkmi loith other E^yecles. — The I'estoration 
of /S. arcuatiiyn (text-fig. 65, 7) is based on tlie nearly complete 
capitiiliini figured on the same page, <a,nd, to complete the capitii- 
lum, a carinal latus and an inframedian latiis have been added. 
The carinal latns figured in the restoration was found amongst a 
nimiber of detach eil plates of S. arciiatimi from the Cambridge 
Greensand, and is longitudinally ridged as in the valves of 
S. araiatum. It possibly belongs to the same species. In any 
case the only cariual latera known to the writer from the Lower 
Cretaceous rocks are of the type figured, although they evidently 
belong to several different species. Judging from the hiatus 
between the' carinal latus and rostral latus, an infi'amedian 
latus was undoubtedly present, and was probably very like the 
homologous valve in iS.fosstila from the Upper Senoiiian. 

The specimen of S. arcuatiini here figured (text-fig. 65, 6) is, 
np to the present, the oldest fossil IdcrdpcUum. from which one 
can gain any idea of the appearance of the complete capitiilura. 
It conies from the Albian (Gault) of Folkestone, Kent, and the 
only undoubted valves of Scalpellnm, older than this occur in the 
Aptian (Lower Greensand) These Lower Greensand forms 
comprise only three species, two of whicli— A simplex Da'rwiii 
and S. accumulatimi Witheivs — are respectively represented by 
a single carina ; the third, S, comptnm Withers, is represented 
by two detached tei*ga. 

Our knowledge of these early forms of i^ccdpelluni is therefore 
not very extensive, and the fact that tliey are represented by 
such a small number of valves, anti those only of carina■^ and 
terga, serves to empha.size the importance of this fine example of 
/S, krmatmn (text-fig. 65, 6‘). 

A comparison of the carina. and tergum of /S', arcuaitmi with the 
corresponding valves of S. solhluhtm Bteenstriip, as figured by 
Darwin (1851, p. 42, 'pL i. fig. 8), shows how closely these two 
species resemble each other. They are evidently related. The 

* This statement is made witli fall knowledge tliat certain valves from tlie 
Patasozoic and Jurassic rocks iiave been referred by various authors to the genus 
Scalpellum. There is, however, not sufficient evidence to justify the reference of 
these valves to the genus Sealpelltm. Notwithstanding this, it is possible that 
some of the Mesozoic Cirripedes refei'red to may eventually be shown 
'tohe ancestral forms of Seflpellumt but this cannot be done until more; is known, of 
the various vaU'es comprising the capitul'um^' 

pROC. ZooL. Soo.--19l2,No.XXXYL ' '''36^ 
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earina'? ave easily clistiiignislied, for whilst in S. arcmtuni the 
tecfciuii is Hatly-arelied transversely, and tlie iiitra.parietes ai*e 
bent inwards almost at right angles^ the tectum in ;V. solldahuih 
is strongly convex, and the iiitraparietes join to form aproiniiient 
crest. l)aia\iii considered the scutum of /d, scdkluhim to be like 
that of *S'. araiaturn^ with the exception of the loiigitiidiiiaJ ridges 
being proportionally broader and further apart, closely .resein]3liiig 
tliose in the cariiia. of solid tiliinK 

'Unfortunately the onl}" known complete capitnluni from the 
Gretiiceoiis rocks with which that of arcmtUum can be compared 
is that of the Upper Senonian species >S’. fossula. In the relative 
positions of the valves liofch species are alike, but in the structure 
of the Carina and scutum there are important differences. The 
iiitraparietes of the carina of S, arcimtiini are sharply bent 
inwards, the upper part of the valve is solid and must have 
projecterl freely to some considerable extent. The cariiui of 
A', foss'ida^ on the contrary, projected freely but little, and the 
iiitraparietes form a thin wall on each side of the cariiui. In 
/St arcuatnm the tergo-iateiul angle of the scutum is situated 
miicli further from the apex than in /St fossula, and in this 
inspect is further removed from the more advanced scuta wliicli 
have the tergo-lateral angle almost in line wdtli the apex, abom 
which the valve is added to, the umbo consequently being siib- 
centraL The valves of /St arcuatum are longitudinallj" ridged, 
while those of S, fossula are smooth. 

Afimtles of the Species mentioned, 

S, arcuatmn is no doubt an ancestral form of a group of almost 
exclusively deep-sea species, which Dr. P. P. 0. Hoek"*-' has 
separated as a sub-genus under the name Arcoscalpelhiw. 
/St irilineat-mn, S. accinmilat^mi, S, com2^tum, S, numbnum vai‘. 
eplhulracmm>, and /St soliduhim, which a|>pe<‘ir to be i*ela.ted to 
At arcuatum, possibly belong to tlie same group, but wo know too 
little of these species to say much about them. S. simplex 
probably does not belong here. 

The species emliraced by the sub-genus Arcoscadpellumi ba-ve 
no sub-carina, and it is impossible at present to say whetlicr 
At airnmium had a sub-carina oi" not. The Benonian species 
S. fossula also comes nearest to the suhgenus ArcoscalpeMwu, but 
this .species is said by Ed. Hebert t to have a sub-carina, and 
in view of tins it is possible' that the Alhiari S. arcuatum also 
may have had one. Assuming this to be the ease, weliave two 
forms agreeing in all essential characters wuth tlie forms of; 
Jreoscal^Mlhim, except that they (possibly) have a suli-carina. 
Moreover, the two species differ in the form of the ca-rina, At arcus- 
ium having the iiitraparietes bent inwards at right angles and 

* P. P» C. Hoelc, Oct. 1907, Slkoga-PIxpeditie, Cirripedia Pedtipculata, p, 69. 

f Ed. Hebert, 1865, Mem. Soc. Gdol. Prance, 2*s6r. voi v. p. 366, pi. xxviii, fig*. 1 

(S, == k.fi'iSSuht). 
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joiiiiii", tlie upper p'lrt of tlie valve heiiig solid and projectiiio’ 
freely, wliile the eariiia of S, /rmida has the iiitraparietes 
forming a iliiii wall on eavh shle of the cariita., whicdi is a nion? 
adviiiiceil type. There is not a.s jet sufiicieut evidence to prove 
wliether S./o^snla was derived from S, arcmiifiin or not. It is 
patent, liowever, that fimii the foregoing species subsecfpeiitly 
arose the forms grouped as xircosctdpdhini ami (diaraeterized by a 
reduction in the iiiiinber of plates of tlie cnpitiilum, lij a sup- 
pi'essioii of tlie rostrum, and a teridencv towtirds the reduction 
of tlie pair of infra-niediaii latera. 

For help in connexion with this paper I wish to express iiij 
indebtedness to Dr. F. A. Bather, Dr. W, T. Caduiaip Mr. Ch P. 
Cliatwiii, and Dr. P. P. C. Hoek. 

Jtep fo Species aiesitlonecL 

A, Carina wltliont intraparietes, parietes not 

reaeiun.u: to tlio basal laargiii and Ixnit almost 

at ri.u:lit angles to tlio tectum S, simplex Barwiii. 

B, Carina with intraparietes Ixnit inwards and 

joining, the upper part of the valve solid and 
pi'ojeeting freely. 

1. Carina with basal margin rounded S. acciimnlatiim Withers. 

2. Carina with tectum iiativ-arched transversely, 

and niarhed with numerous fine longi- 
tudinal ridges S. arcmtfim Darwin. 

3. Carina with tectuui tiatly-arched transversely, 

and marked with throe prominent longi- 
tudinal ridges, one central, and one on 
either side separating the tectum from the 

parietes^ S', frllmmfum Darwin. 

4. Carina with tectum strongly convev trans- 

versely and marked with several longitudinal 

ridges , iS. soD'dEiZaai Steenstrup sp. 

5. Carina with tectum strongly convex trans- 

versely with smooth surface S. maximum var. cj/Iifulra- 

C, Carina with intraparietes forming a thin wall [waw Darwin. 

on each side of the valve. 

1. Carina with teetiim and parletes^ smooth, 

dorsal surface uiitl inner margin much 

arcuated S. hashitiim Thivw’iiu 

2. Carina with tectum hfU’deved on each side hj’" 

a large, protuberant, hat-topped ridge S^.fussida Ikivwm. 


28 . E.Kporimental Phoasant-lireecling. 

By Rose IlAir. Thomas, F.Z.S. 

[Rficeived HccemlTOr -1, 1911 : Read February 0, 1912.] 

(Plates LSIV.-LXVII.*) 

The experiment with which I deal in this paper was under- 
taken to test the truth of the result of, one previously made 
(P. Z. S, 1909, pp. 884—885), in which it' was shown that male 
Pheasant had transmitted to his, female offspring' of ,the second 

* For' explanation of the Plates sec p. 545. 

, , ' ^ 'I 36 * ' , ' 'b: 
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generation tlio female plumage of his species, under the following 
scheme of mating : — 

Silver X Swinlioe ^ 

F. 1 X Swinhoo ^ 

^ 

(1) F. 3 2 (1) ^ S\v. (;3) ^^vv, hyh. 

It is to he obserrerl that the Swunhoe male transmitted the 
pure Bwinhoe plumage only to one of liis male offspring. As 
siicli an isolated instance, though interesting', liad small value 
without the support of other evidence, the following experiment 
was ari*anged. I chose species which lia.ve mature plumage in 
five months from hatching, so as to get (| nicker at the results, 
instead of, as in the case of (/eu'urfiits, wanting eighteen months 
for the adult plumage of F. 2. Pkasianifs formcmif^^ one of the 
species selected, is found only on the Island of Formosa. ; somewhat 
resembling P. forqimt?is, it differs fi'oin it in one S|.)ecial feature ; 
ill tlie cock, the collar, instead of being an even white ring 
forming a complete circle round the neck, is formed hy a deep 
Vandyke on each side with a narrow connecting-line round the 
back of the neck but not connected rnnnd the thi'oa,t, an incomplete 
circle. The other species, P. verPicolor, the Japanese Pheasant, is 
too well known to require description ; it lias no white collar. 

Below is appended a table of the differences between the males 
and females of the twm species wdiicli might be expected to prove 
Mendelian pairs. 



P.for?nosiJ,s c? . 


P. rerPicolor S • 

Moult: 

IbiXdd, early. 


Afoult: 

Slow, late. 

Lue : 



Leg ; 


C’ofo'tir : 

: Pale liliiisli grey. 


Colour : 

Burk, reddish grev. 

J) 1 mem I on : Tiiiclv. 


Jbhueumn 

: Thin. 

Bill: 

Larqe. 


Bill: 

Small 

Crest : 

Ikile. 


Crest: 

Dark, 

Breast ; 

Bieli kronni. 


i Breast ; 

Metallic green. 

Tail: 

Long, 


i Tail: 

Short. 

All rectriees iKuuled. 


j Bmnc laterals not. haiuled. 

Neck: 

White collar. 


Neek; 

White collar al'»seut. 

Bird ; 

Large, 


I Bird: 

Sjuall 


P. formm'us 2 , 


1 

'1 'versicoloT 2 ^ 

Les?: 



Leg: 


Colour 

; Pule hluish grey. 


Colour : 

B, eddish grev. 

D'miemlQii : Tkick. 


Dhmnston 

!: Thin. 

Bill : 

Large. 


Bill : 

Small. 

Colour 

: Greyish greea, paler 

at 

Colour : 

Darker greyish green, same 


gape. 



all over. 

Crest ; 

Pale ground, hlack 

oval 

Crest ; 

Dark ground, irregular 


spots. 



bliick patches. 

Breast : 

Pale huff, no pattern* 


Breast : 

Dark hutF, thickly patterned. 

Tail; 

Ba, Tided pattern ou 

pale 

Tail: 

Banded pattern on dark 


ground. 



ground. 

Bird: 

Large. 


Bird: 

Small 

F«: 

Large. 


Egg: 

Small 

Ctiliit temi>erameut ; quiet, tame. 


Excitahle temperament ; wild, untame- 




1 aide. 
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Sciienie of mating in second experiment :~ 

T, formas iiH $ X P. rersieolor ^ 

\ 

^ j 

F. 1 9 ‘“Y” F. 1 T "'Z” X P. verstcolor ^ 

(a) F. 2 9 ^ (2) Ve, liyb. 

The second experiment confirmed the results obtained in the 
first. 

Four skins of the F. 2 2 exliihited (the fifth female has 

been kept to breed from), together ’with skins of pure Yersicolor 
and pure Formosan females, also the skin of the F. 1 2 parent 
of F. 2. If these are all turned breast uppermost, it is seen at a 
glance that A'ersicolor pattern and coloration are present to a 
certain extent in F. 1 2 motlier of the F. 2 generation, and 

that the F. 2 females appear to 1)6 identical with A'^ersicolor in size, 
pattern, and coloration, except for small difierences which might 
be found existing betw’een individuals of anj species. Besides 
plumage, these five hens had the habit and temperament of the 
Versicolor, the leg-colour and eye-skin also. 

The records of this experiment constantly i*efer to the quick 
shai-p movements, tlie wild scared appeai’ance of the F. 2 females, 
so cliaracteristic of the habits and ways of the untameable 
AVrsicolor. If the pen ^vas entered for any purpose, even when 
exercising the greatest care, there was always a chance the birds 
might break tbeir necks in their terrifierl flights and \iolent 
dashes against the wire netting, and in this manner one or twn 
were scalped to the bone. 

A list of the A^ersicolor characters found in the F. 1 females is 
interesting, for there are certain characters wliich can only be 
classified in the living bird : Leg-coloiu) eye-skin, hill, moult, habit, 
temperament, voice, 

F, 1 2 {P^formostis 2 X P.Tersicolor B). 

Pai’ent of 
F. 2 (Fo. X 
Ye, X W.). 


Eye-skin, 

Crest. 

Neck. 

Flank. 

Breast. 

Intei’scapulars. 

Scapulars, 

Secondaries. 

Back. 

Size of egg. 
Tail 


o 
V « 


J 

Formosan, 


Bill. 

Frimai’ies. 

dimension. 

Leg. 




(•b R 1 
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F, 1 $ Y.’’ 

Pure lit of 
inter se F. 2. 


Eye’Skiii. 

Crest. 

Yeek. 

Erenst. 

Flanks. 

Jntevsca pillars 

Bcapulars. 

Becomlaries, 

Eack. 

Size of egg. 


S- ^ 


j 


Leg 


Foruiosan . 


Bill. 

Primaries. 

Dimension. 

Tail. 


In botli F, 1 females tlie size of egg was transmitted by the 
Yersicolor nuile. 


5 F. 2 $ . 


Crest. 

Keek. 

Flank. 

Breast. 

Legs. 

Eil 4 size and colour. 
Interseapulai's. 

Hca pillars. 

Secondaries. 

Priimirit‘S. 

Tail. 

Ba,ck. 

Dimension. 

Bjvbit of inonlt. 
Teinjieraiuent. 


o 

o 
\ o 

1 !0 


Tlie fifth female, reserved to lireed froiiij has a pale gi*ey stripe 
down the back of the shank of one leg. 


The presence of a mostrie of pale gi’ej and <hu*k grey seen in 
the legs of F. 1 in this experiment led to tlie ' inference that the 
two parents had seveivally pale grey legs ami diirk grey legs, 
which an immediate examination of the Foimosan and Versicolor 
species confirmed. A cnrions independent <louble segregation of 
allelomorphs ivas observed in the autumn of 1911 in the crests of 
the F. 1 iimles. The ceutm feathei*8 were dark — eolonr Versicolor ; 
folly developed, rapid early moult — habit Formosan : the feathers 
on the outer eilge of the ci*est were pale — colour horiuosan ; 
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;>irj 

iiiit'le^x-^Iopetls uiaiiy still in the fjiiill — habit Yersieolin* : tAvo 
[MenrlelirMi paii-s coupled in each })ai*ent yet repulsing one 
another in the same a,rea in F. 1. An examination marie at the^ 
same time of the Formosan male showed the crest fully clevelopech 
and an inspection of the Vei'sicolor male showed the ci'est 
undeveloped, mostly still in the quill. 

F. 1 generation is to me always the most interesting in these 
artificial Plieasant crosses. For IMendelian segregation already 
shows, and it is sometimes possible to select the strain of parenta.ge 
desired to reappear more strongly in the F. 2 geneiation. Also 
F, 1 occasionally produces remarkable mosaics of sex— a. sort of 
sex-hyl)ridisin accompanied by sterility and extraoivlinaiy develop- 
ments of plumage in the female, phenomena I will not touch upon 
now. To illustrate more clearly the points I wish to bilng to your 
liotiee, here is a selection of secondaries (3rds from the last primary) 
extracted fi*om the wings of the pai-ent species and of all the 
birds coiineeted with the experiment (PI. LXIY.) : the Formosan 
male secondaries have a peculiar Yandyke pattern like a feather 
laid on a feather, and the female secondaries of tliis species am 
l)aii(led, both are extremely light in colour. The Versicolor male 
secondaries have a mottled gi*ej oblique banding on a very dark 
gi‘ey gi'oiind ; the fenmle secondaries of this species are rich 
brown, with wide bands of darker brown ; also placetl in the same 
frame are the secondaries of F. 1 and F. 2 males and females. 
After examining the parents’ secondaries, we perceive that the 
Versicolor male has transmitted to his female offspring of the 
F. 1 generation tlie female secondaries of ins species, and that 
conversely the Formosan female has transmitted to her male 
oEspriiig of the F, 1 genei*ation a pattern i*esembliiig the male 
secondaries of her species on one vane, though not on the other 
vane of the feather. In the F. 2 generation (“Fo xYe. xYe.” 
PL LXY.) the influence of the Versicolor male on his female 
offspring continues in pattern and size and more oi* less in co]ou!% 
for in F. 2 females the secondaries seem to be Versicolor, with 
slight differences of colour not unlikely to be found between 
individuals of the same species ; wdiilst the P. 2 male secondaries, 
though most resemiding Yersiccdor, are somewhat hybrid in size 
and pattern, amb still show slight traces of Formosan 'influence. 

A selection of interseapulars extracted from the parents and 
from the two generations of the Formosan Versicolor ciuss is 
shown ; the females are in one frame, the males in another, and in 
these the same phenomena appear. Those of the F, 1 females 
seem to be Versicolor in pattern and colour, as also do the five 
F. 2 females, wu'th certain modifications that might ■ be readily 
found amongst individuals of a pure race (PL LXYI.). The 
finme containing the male interscapulars shows amongst The F.:l 
males a Formosan and also a hybrid pattern, ’whilst the F. 2 males 
are also hybrid (PL LXVII.). 

The phenomenon of pattern-transference lias occuri*ed in all 
my Pheasant crosses; sometimes from the male to the female, or 
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conversely from tlie female to the male, or a pattern may be 
transferred from one area, in the parent species to another area, 
in the F. 2 oftspiiiig. I have noticed tliat these pattern ~t ran s- 
ferencevS a,i-e indiiie<l to remain fixed .and constant. 

Colour- transference .also takes place, and sometimes where it has 
occurred seemed to inhibit the a,ppe.arance of pattern. 

One instance was noticed where the breasts of the males of the 
two races ci^ossed, Th, amhersti and Th.flcta^ differing widely in 
coloiii'j both colours were found on the breast of F. 2 Tli, ohsmra, 
the red of -picta overlying the metallic green of amhersti. 

These appear to be the results of the second experiment : — 

(1) The male parent transmitted to Ins F. 1 female offspring 

much of the female plumage of his species and the 
dinieiLsioii of the egg. 

(2) The female parent ti*ansmitted to her F. 1 male ofispring 

much of the male plumage of her species. 

(3) In the F. 2 genei-ation, the offspring of F. 1 female X 
Yersieolor male, the Yersicolor male seems to have trans- 
mitted every character — bill, leg-colour, plumage, habit, and 
temperament — of the female of his species to his F. 2 
female offspring, 'whilst he ha.s not transmitted eveiy 
cliaracter of the male of his species to his F. 2 male 
offspring; repeating exactly the results of the original 
experiment with gennccuB. 

Are we, tlien, to suppose that some of the gametes of this 
Versicolor male contained all the factors representing tlie tem- 
perament and habit, the colour, pattern, and dimension of plumage, 
leg, and and the bulk of tlie female of his species and 
even the factor for size of egg, with the one exception of the 
factor for the sex to wdiich these lielonged? 

To the practical experimentalist, to the noii-inatheiiiatical 
simple observer, the hypothesis is difficult to conceive, 

Thevse phenomena seem to be of the nature of a sex-limitation 
opposed to expectation. 

I lia.ve read with much interest Mr. Doncaster’s account of game- 
togenesis in tlie Gall-fly, also his researches on se‘x-limitations 
published in ^ Genetics/ and am interested to know how he 
would consider the above facts in relation to his theory of sex: 
Male gametes cl O female gametes d $ with selective fertilisation 
between the male gamete 0 (a non-determinant of sex) and the 
female gamete d . 

I hope tlie material collected in these twm experiments may be 
thought of sufficient importance for the higher students of 
Genetics to give it some attention, -vvlien probably the apparently 
complicated problem will receive a simple ex|>lanation. 
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EXPLANATION OF THE PLATES. 

Plate LXIV. 

$ Secondaries (Srd fr<)io priinary) of tlie two Parent species 
and of F. 1 ( Fo.X Ve.). 

1, P, versicolor' . Hori’/.oiitall.>' s<A, Ijruud Lands, bifurcated ends ; ground- 
colour brow 11 . 

2« P. versicolor . Mottled light Lauds V-sliaped, apex towards racliis ground- 
colour dark gre;r. 

3» F.fonnosvs Obliquely set narrow bands, pointed ends; gTound-coloiir 

nearly white. 

4. F.formosus Vandyke pattern, light, mottled; gromid-colour light grey. 

5. F. 1 ? ‘‘ Z” (P./«rw. XP. d'). Colour, handing, length of feather, 

(Parent of F. 2, Fo.X Ve.X Ve.). versicolor; u similar mottling to that 

here seen is found on the 3rd Second- 
aries of a pure versicolor ? unrelated 
now living in my pheasantry. 

6. F- 1^“ C ” (P. form. ^ XP. vers. <?). Left vane Vandyke, Formosan pattern. 

Light vane hybrid banding. 

Colour hybrid. 


ITate LXV. 

^ Secondaries (3rd from primary) of F. 2 (Fo.X Ve. X Ve.). 

1. F, 2 cJ “G” (F. 1 Fo.XVe. ^ XF.vers. ^). Pattern of banding nearest to 

vet'Sieoior 
Colour liybrid. 

% 3. 4. 5. 6. F. 3 ? ¥ (F. 1 Fo.X Ve. ? XP. vers.$). 

1 “E» 1 “iP’ i ‘‘F’’ 1 “L” I 

Although slight differences exist between those live secondaries, yet the length 
and colour of them, the horizontal setting of the bands, their breadth and bifurcated 
ends, az’e all pure female mi'sicolor characters. 


Plate LXVX. 

¥ posterior intersenpahrs of the Uro Pareiit species^ of F. 1 and F. 2. 

1. P. versicolor ¥• . 

2. P. formostis ¥ (parent of F. 1). 

3. BA 1 ¥ T ” (parent of mfer se F. 2). Pattern transference. Pattern found on 

several aafer/or interscapulars of I A ver* 
siaolor ¥ • 

4. P.:i ¥ “ Z ” (parent of F. 2, BM.X Ve.X Ve.). 

5. JP. 3 ¥ “ E ” (nioult completed)* ¥ t'cmicofor posterior interscapnkr pattern. 

6. F. 2 ¥ '*F” (moult completed). Pattern transference. The pattern seen on 
V. F\ 2 ¥ XI " (moult comxdeted), these two featheus is found on some anterior 

iuterscapiilai’s of ¥ Versicolor. 

8. F. 2 ¥ ” (aged 4 months, moult incomplete). Pattern found amongst 

posterior interscapulars on ¥ versicolor. 

0. F, 2 (moult completed). Pattern found amongst anterior posterior 

interscapulars on ¥ versicolor. 

Note^ J'ldff 1913.— -A mimher of jmsterior and anterior interscaxmlars extracted 

from a living female versicolor in my pheasantry showed all the patterns figured 
on Plate LX VI. 


Plate LXVIL 

S posterior interscapukrs of the two Parent apecies, of F. 1 and F. 2. 
2* I FA vcnkolor | F.Jhrmomis ^ . 
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5. F. 1 ^ (Fo.xVo.), Similar patterns tbuiul on posterior iiiierscnpalars of 

ire >*{^1 color. 

6. F, 1 “Is” (Fo.xVo.). CVnirser linos but same pattern as fouiul in some 

jHJstovior intorsca])uIavs on ^ versicolor. 

7. .F. 1 ^ (Fo.xVo.). Similar pattern tomul amongst posterior iuter- 

.scapulars ou J versicolor. 

a F.2 “A’’(Fa.xVo.XVe.). 

9. F. 2 “ 1.1” (Fo.X Ve.X Ve.). Pattern found amongst interseupuliirs on 

^ versicolor. 

M)fc,2)i4 Juh(, 1912. — A number of posterior and anterior iuterscapular.s wore 
extraetoil from a male versicolor now living in my plieasantry ; among.st these wore 
found all the various pattern.s pictured on Plato LX VII. There is a ditferenco 
between central and lateral iiiterscapulars, the C{?utrals have the pattern iadh sides, 
the left laterals have the pattern on the left side, the right laterals have the itattern 
on the right side. 


27« A List o£ Motlis of the Faniilj 'Pyralidte collected hy 
Pelix B. Pratt and (.diaries B. Ihaiit iu Butch Now 
Guinea in j 9011-10; with Descriptions of new Species, 
By Sir Geoege H, Iveniqck, F.Z.S« 

[Received Juiraary 30, 1912; Head March 19, 1012.] 

(Plate LXYllI.-=^) 
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MiieaUa arntensis, sp. n ol-I 

if, olivalis, sp. n 34-7 

M. mioswari., sp. n 547 

Bterkta ritrealis. sp. ii 548 

3?erisijntroeha sitjfnsiu sp. n 648 

Ambia novaguincusis, sp. n 619 

Jfrt ) ’ga rost /c/z « j?) Gnw ftou / /s, sp, n 549 

Brevicella cnmrifinataf gen, et sp. ii 649 

Seeliodes griscalis, sp, n 660 

Mniephriti miosivari, sp, ii 550 

JS. grisectlis, sp, n 650 

■2Vr//,?/da/hw<j.svz, sp. 11 . 651 

l:^j/lepla dlntt im, sp. n 561 

GY,?/ p/todcH magn t/ieetlis., sp. ii 552 

Gr. nigrichicta, sp. n 662 

0. psendoceesalis, sp, n 662 

Otiipkisa mrkgata^ sp. n 553 

IS'oorda arjakensis^ sp. ii 563 

I*iloerocis angultfera, sp. ii 563 

iPimmsta JiainmealiSj sp. n 554 

Variation : — 

Glitphodes pfeljferw 66i- 

Ca / a m a ck ro m albipuuetal is 551. 


After HOiiie coihsiderable experience in British New Onijiea, 
the two sons of Air. A, E. Pratt made several attempts to explore 
various portions of the Dutch terri tor and although disappointed 
in some directions they made a very successful ascent of the Arfak 
MoiintainSs formerly idsited by d Albertis, and spent a consideiiible 

^ Fur explanation of the Plate see p. 656. 
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time in tlie 'vicinity of two Likes, wliicli proved to be excellent 
collecting-i»rounds for tlie lepidopterist. 

Althougii for the most part tlie insects were tlie same as those 
collected iu Ih-itisli New (jiiinea. in the south, a, fair iii.iiul)er of 
different species oceuiTed,a list of wliich, I give herewith, togetlier 
•with descriptions of new species. 

The island of Mioswar, on the north-east coast, was also visited ; 
but the nights were unfavourable for collecting and few moths 
were taken, although it proved to be an excellent locality for 
Lycieiiidm. 

The specimens were nearly all taken at light, as in the ease of 
those enumerated in my former list. 

Bub-fa.m. Epipascuiin.e. 

MaCALLA SYIUCiiTUSALIS "V^hllk. 

Macalla arruensis, sp. n. (PI, LXYIII. fig. 3.) 

Head, legs, antenme, and palpi fawn-colour ; abdomen tlie 
same, witli ilarker segments at the tnft ; tarsi dark linged with 
paler. 

Fore wdng fawn-colour, with a dark In'owii hasal patch out- 
wardly ohlicpie folknved by a whitish irregular spot on the costa 
and reaching tis far as the bottom of the cell. Following this on 
the costa is a darker mark devmloping'^ into a faint central shade. 
Beyond this is a cnia^ed postmedial line ending in a white mark 
on the costa., and at the apex thei’e is a dark patch. 

Hind wing pale oehreous ; fringes pale. 

Exp. 32 nun. 

From Arfak Mts., 4000 ft. ; hut there is an undescribed spe- 
cimen from Arm in the British JMuseum. 

Macalla olivalis, sp. n. (Ph LXYIII- lig. 1.) 

Head, legs, palpi, and tliora.x olive and white ; antennae brown ; 
abdomen pale grey. 

Fore wing olive-green with white markings ; tliree ec|uidistaiit 
•white spots on the costa, an antemedian intenmpted white band, 
a, median intermpted wliite line, and a postmeilian distinct white 
line preceded by a,ii irregidar white l>lotcli which does not reach 
the costa or the inner margin ; a subterminal white line ; fringe 
orange and white ; nndei*sicle of fore wing with a number of large 
silvery scales in tlie cell and at the base of the wing. 

Hind wing grey, semi-hyaline ; fringes paler. 

Exp, 29 mm. 

Arfiik M-ts., Butcli New Guinea. 

AIacalla mioswari, sp. n.. (Ph LXYIII, fig. 5.) 

Head, thorax, anteimse, and palpi reddish oehreous ; legs daiker, 
ringed with oehreous. . . ' ^ 

/Fore wing pale oehreous wi1;h chestnut patches, one* nt the base 
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terminating in a dark nntenieclian line, oneat tlie apex, and anotker 
at tlie angle. Between these two is an extension of tine iiiodia.n 
pale ociireous area extending to the hind margin : an angidated 
dark postmecliaai lino ; a, small dark ceuti'al spot and a da,rk mark 
on tlie inner inaigin between the lines. 

Hind wing gs’ey. Fringes of hoth wings bright cliestiiiit» 

Exp. 27 in in. 

Island of Mioswa.r, Duteli New Guinea. 

HtERICTA RXTREALIS, Sp. B. (PI. LXYIII. fig. 2.) 

Head, aritenme, and pal2)i pale ochreous ; patagia cliestmit ; 
abdomen pale at the base, but Avitli chestnut tuft; legs dark, 
paler at the joints. 

Fore wing ochreous, with a vellorver shade along the costa and 
the raised scales red. A basal patch reddish chestnut, bounded 
obliquely and extending along tlie inner margin nearly ]ialfway« 
An apica.i chestnut patch and a smaller patch at the angle. 

Hind wing pale ochreous, with a fine marginal line darker* 
Fringes ochreous, but darker at the a^iex, 

Exp. 44 mill. 

Arfak Mts., 4000 ft, 

Bub-fam. PybalIxNXe. 

Gurena externalis Walk, 


S ub-fam . H vniioo ampix.e. 

Aulacodes biujxxealxs PImpsn. 

Aulacod’es metaloxalis Hmpsu. 

N YMPHtJLA CHRYSEis Meyr, 

NyMPHULA POLYSTICTALIS Hmpsn. 

Glupeosoma polusalis Walk, 

IhLBTOCEIlA (EGIMISAMS Walk. 

FiLETOCERA niPLATYLA Walk. 

PlLETOCERA TORSICOTALIS Hnip.Sll. 

NeOGEXESIS FLAVOPLAGIALIS Hmpsil. 

Perisyxtrocha supfesa, sp, n, (PI. LXVl [I. fig, 4.) 

Head, antenn», palpi, and legs pale ochreous ; thorax darker, 
with paler patagia ; abdomen grey, with pale band at buKse and 
paler rings at the segments.. 

Fore wing hyaline, pale golden ; a darker margin to the costa, 
A patch of dai’k scales at end of ceil, developing into a triangular 
fuscous mark reaching to the inner nja,rgin ; the apical area of 
the' wing is occupied by a fuscous patch, with the exception of a 
pale paten extending from the costa to the centnil iiervure. 
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, Hill r1 wing pale with fnseons margin, broad at- apex but dis- 
appearing at tlie angle ; fringes pa,le. 

Exp. 24 miin 

Arfak Mts,, 4000 ft. 

Ambia xouaguixexsts, sp. n, (PI. LXYIII. %. (b) 

Head, legs, antennae, palpi, and tliorax brown. 

Fore wing- wliitisb, with numerous brown markings ; two ante- 
median lines containing a wdiite spot near the costa. : a dark spot 
at end of cell, with a white triangular centre ; aii oblique line 
running from near apex to middle of inner margin, followed by 
a darker space containing five triangular white spots with dark 
outer margins. 

Hind wing wliite, with an irregular dark median line and a 
claik subterminal line. 

Exp. 18 mm. 

This insect has veins 4 and 5 stalked in both wings. 

Warmasin Lake, Arfak Mountains, 6000 ft. 

Margarosticha pluxMbealis, sp. 11 . (PI. LXYIII. fig. 9.) 

Head, legs, anteniife, and thorax pale chestnut ; patagia white ; 
abdomen bright chestnut, wutli black tuft. 

Fore wing briglit cbestnnt, with silvery- white blotches: the 
first is square and extends from the median nervure to the hind 
margin, the second is triangular and near the apex ; before the 
apex itself is a narrow’- wdiite streak. 

Hind wing chestnut, with a broad white transverse band ; 
beyond this is a lead-coloured round patch reaching the outer 
margin : it is in reality black, with a number of scattered wdiite 
scales ; on the outer edge of this are three black dots, each having 
a centre of chestnut, and between them silverv-wdiite dots. 

Underside silvery, -with the markings of tlie upper wings 
sliowing tlii'Oiigh ; fidiiges darker. 

Exp. 22 mm. 

Arfak Mts., 4000 ft. 

Xew" genus umler sub-fam. Hydrocampina^ : — - 

Brevicella (type emcmjlnata, $ ). 

Palpi porrect, twfice tlie length of head, not scaled : anteiinfe 
simple; legs not hairy; tibiai wdth usual spines. Hind wings 
with long hairs on parts of the costa. 

Yenation — Fore wing : 2 and 3 stalked ; 4, 5, 6, 7 from cell : 
9 and 10 stalked, wdth 8-11 pi'esent. Hind wing: 2 and 3 
stalked slightly ; 4, 5, 6 from cell ; 7 stalked with 8. 

Brevicella emargestata, sp. n. (PI. LXYIII, fig. 8.) 

Body and wings dark brown,,; a postmedian ciiiwed line bordered 
within by seven triangular whitish, dashes ; at the upper end of 
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this line is an oblique intensely black dasli veacliing neai-ly to tlie 
costa. 

Iliiid wing with an antemedian whitish spot and a po.stinedia.n 
darker ])and. Hiere is a narrow darker iiiargiiiad line to l)()th 
wings, and the fringes, wdiich ai-e dark, are strongly eiirirgiiiate. 

Exp. 30 nun. 

Momi-Arfak, 4000 ft* 

Bceliodes gelsealis, sp. n. (PI. LXYIII. fig. 7.) 

Head, antenna?, legs, and palpi oclireoiis; tliorax and abdomen 
pale brorvn ; tuft pale. 

Foi'e wing oelireons, powdered with black scales and witli three 
white angulated streaks, tlie first inneh aiignlated ])efore the middle, 
the second beginning in tlie middle of tlie costa and narrowing to 
a point on the lower edge of cell, the third also from the costa 
extending as an angrdated fine line to the middle of the wing ; a 
siibterminal ill-defined whitish band, in which is a dark sub- 
terminal line followed by a dark cloud. 

Hind wing wliitisli, with two dark dots on the disc, a dark 
suhterminal line followed by a dark cloud ; fringes brown. 

Exp. 30 rmn. 

Arfak Mts., 4000 ft. 


Bnb-fam. Pyeaustin.e. 

XAXTHOMEL.EHA SCHEMATIAS Meyr. 

Ehtephria glauchas Meyr, 

Ekteperia mioswari, sp. n. (PI. LXYIII. fig. 10.) 

Head, aritennar, legs, nnd palpi silvery wliite. Tliorax and 
fi.bdomeii wdiite, the latter witli black inaikings on tliree or four 
of the hist segments. Fore wing white, a small soot-Wack s[)ot. 
near the base of the cell and a larger round one a.t the end. 
Befoi*e the apex is a costal black spot, from wliieli springs a pale 
transvei‘se oelireons line reacdiing* the inner margin. In sonic 
specimens there is a dark spot at the apex, amrin all the hind 
margin is dark. 

Hind wing white, with a small dark spot near the base and a, 
thin median line ; hind margin and fringes darker, 

Exp. 24 mm. 

Island of Mioswar, Dutch Hew Guinea. 

Entephria grisealis, sp. n. (PI. LXYIII. fig. 12.) 

Head, palpi, antenme, and legs silvery wdiite ; thoi*ax and 
abdomen white, the last three segments darker a.bove. 

Fore wing white shaded with grey; two transverse oelireons 
antemedian lines, the first somewdiat obscure ; a median line fi'oin 
inner margin to vein 2, where it disappears in a broad shade; a 
transverse distinct line from costa to vein 2 beyond the cell. 
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Hind wing wliite ; a transverse dark line from anglt3 to costa 
and anotlier from costa ])ejond cell to vein 2. 

The margins of l>oth wings are bordered by a dark, tbiii, double 
line enclosing a. paler portion. Fringes white. 

Exp. 32 iimu 

Arfak MonntainSy Dutch ISre\v Guinea, 

llErriMEXA cissoPiioRA Turner. 

-Za-CKEXU LOPHOCERALTS Ilnipsn. 

Agrotera PYiiosTKJTA Hnipsn. 

Pagyba botydalis Snell. 

Paciyba fumosa, sp. 21 , (PI. LXYIII. fig. 13.) 

Head, legs, antennm, and jialpi straw-colour ; thorax and abdo- 
men rather more orange. 

Fore wing straw-colour, a short, orange, transverse line near 
base ; an anteniedian and a postmedian line, the middle line 
curved, dark orange; an obli<,]ue curved band of pale orange from 
apex to hind margin and a paler marginal band. 

Hind wing suffused with a smoky patch in which tliere are 
three -whitish transverse lines and a dark fine marginal line ; 
fringes paler. 

Exp. 22 mm. 

Arfak Mts., 4000 feet. 

CaFRIXIA DIAPIIA.XALIS Walk. 

PlIRYGAXOBES EREBUSAUS Hmpsn. 

PHRYGAXOT3ES AXAWS HuipSll. 

PHIIYGAXOBES 11 SIT ALTS Gxien. 

Phrygaxodes tetratlagalts Hmpsn, 

Pheygaxodes cextrabalis Hmpsn. 

Nacoleia peebbxtalts Hmpsn. 

Prorobes mimioa Swinh. 

Sylepta polydonta Hmpsn. 

Sylepta lehcoboxta Hmpsn, 

Sylepta bixama, sp. n. ' (PI. LXYIII. fig. 11.) 

Head, thorax, legs, antennfe, and palpi dai-k brown ; abdomen 
dark brown, with a conspicuous pale ochreous tuft and a pair of 
black tufts of hair at base. Fore iving pale ochreous clouded with 
dark grey ; an irregular dark antemedian line and a vague post- 
median line Avith a branch toAvards the angle; the apex is broadly 
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iiiarwiiied with dark ; below tlie costa at end of cell is a limated 
mark and there is another smaller one nea.rer tlie base. 

Hiinl wing* pa-le semihyaline, with traces of daih a.nte- and post- 
median lines, the hind margin witli a broad dark shade; fringes 
pale, 

Exp. 42 mm. 

Dinawa, British hTew Guinea. 

GlYPHODES POLITEONALTS IlmpSll. 

Glyphodes MAGNiPiCALxa, sp. n. (PI. LXVIIT. fig. 1 7.) 

Head, palpi, and antenna:^ black ; legs and underside golden. 
Thorax black, witli collar and pata,gia ochreous ; alidonien black 
above. 

Fore wing pale ochreons ; an oblique black band beginning as a 
fine line on the base of tine costa reaches a point two- thirds along 
the inner margin, from tliis there stretches a iiearlj" vertical 
black band with curved outer side to the costa. There is a sub- 
terminal cloud of brown intei-sected by two fine metallic purple 
lines, on the inner side of this are two triangular black marks 
united in the middle. All the black marks are shot with metallic 
blue. 

Hind wing pale oclireoiis, with an interrupted dark postmeclian 
line. On the middle of the edge of the wing are three white- 
centred black dots on a faint bright line. 

Exp. 40 mm. 

Arfak Mts., 4000 feet. 

The only specimen is a female. 

GltPHODES NIGEICmCTA, sp. B. (PL LXVIII. fig. 16.) 

Head, palpi, and anteimai dark brown ; legs white, the joints 
dark biwvn on the outer side ; front of thorax blade ; patagia 
white ; abdomen grey, with a black band at base. 

Fore wing white, a dark gixy spot in the middle of the cell and 
a second at the end ; the outer half of tlm wing vei\y dark grey. 

Hind wing wliite, with grey lunule ami dark grey apical patch. 
Fringes smoky, fading into white towards the angle of the liind 
wing. 

Exp. 26 mm. 

Arfak Mts., 4000 feet, 

GlYPHODES PSEtTBOOJ^SALIS, sp. B. (PL EXTIIT. fig. 18.) 

Differs from ccesaUs WIk, in the absence of hyaline patches, in 
having the fringes unspotted whereas in cms€dis the dark spots 
give the wings a distinctly emarginate appearance, and in the 
markings of the fore wing : these consist of a basal line indicated 
• by dots, anteniedian, median, and postmedian lines, each of which 
is double and the inner lines of the median ami postmeclian are 
connected. In cmsalis, these double lines are wider apart, more 
iiTegular, and filled in with darker instead of with the ground- 
colour as in ps&udoGmscdu, Beyond the postmedian line in ccesaUs 
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IS a (lark patch Mutli four pale lunules, which are absent in pseudo- 
ccesfdis. 

Exp. 30 mm. 

Arfak Island of Mio.swar, Mt, Golktlij and Britisli Xew 
G iiinea.. 

It is possible that there is another allied .species, but it ma^y ]>e 
simply a larger form of cmsalis . 

PrGospiLA TYRES Oram. 

Crocidolomia binotalis Zell. 

Sameodes polythliptalis Hmpsn. 

Omphisa repetitalis Moore. 

Omphisa yariegata, sp. n. (PI. LXYIII, fig. 19.) 

Head, legs, antenna?, and palpi chestniit-brown ; tliorax chest- 
nut-brown, the patagia pale; abdomen darker, spotted with paler 
on back. 

Fore wing pale oclireous w-ith brown (markings. 

BAre wing: basal patch brown, an ant'emediaii and a post-median 
line enclosing a darker band which does 'not I'eacli the costa, but 
which surrounds a conspicuous subtriangular pale spot near the 
end of the cell; bej^ond this is an angulated line followed l}y a 
darker shade ; costa with six lunules. 

Hind wing pale, with an irregular sharply-defined median band 
and a double outer dark line. 

Exp. 32 mm. 

Island of Mioswar, Hutch New' Guinea. 

Noorda xigripuxctalis Hnip.sn, 

Noorda arfakensis, sp. n. (PI. LXYIII. %. 14) 

Antennae and palpi brown ; legs white, with bi'owui tips to the 
joints ; head oclireous ; thorax W'hite ; abdomen ivhitisb, the last 
' segment grey, anal tuft white. 

Fore wing creamy white, the costa i*eddisli ; a dark brown dot 
at base, another at the beginning of the cell, ami a tliird at the 
end ; a dark brown annulated subterminal line ; the remainder 
of the wing to the outer margin of' a chestnut colour inottletl 
with darker. 

Hind wing white. Fringes pale browui, shading into white at 
the angle of the hind wing. 

Exp. 30 mm. 

Arfak Mts,, 4000 feet. 

Dausara amethystina Butler. 

Pilocrocis (a subdivision of Crocuhpliora ) ahgulifera, sp. n. 

(PL LXYIII. fig. 15.) 

Head, legs, antennm, and palpi straw-colour ; thomx and abdo- 
men pale golden, the last few segments becoming fuscous. 

Proc,-Zool. Soc.— 1012,'No.XXXYlX. ' " '' 37', 
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Fore wing pale gol^len, a very short basal dark liiiOj an 
aiiteiiiediaii line, a sharply aiigulated raediaa line, a regiilju* 
curved postniediaii line (all these are dark fuscous and tlio last is 
lost in a fuscous pateli which extends from t!ie middle of the hind 
margin halfway up the liiiid margin). 

Hind wing pale at base, witli the whole of the outer portion 
dark fuscous, tlie boundary between these is marked by a very 
irregular angiilated line. Fringes rather paler. 

Exp. 28 mm. 

Arfak Mts,, 4000 feet. 

Arn'YTOCEROs grosalis Meyr. 

CORIOTA OPPOSITALIS Walk. 

PyRAUSTA OCCITLTILINEA Walk. 

Pyrausta alentialis Snell. 

Pyrausta beductalis Walk, 

Pyrausta flammealiSj sp, n. (Ph LXTIII. fig, 20.) 

Male with a tuft of hair at base of fore wing below and a, strong 
fold of costa extending to end of cell ; female wdth a smaller tuft 
of hair ; both sexes have the base of the antennoe surmounted by 
a tuft of liaiFj but this is larger in the male. Head, legs, and an- 
tennae pinkish brown, also palpi; abdomen ochreoas above, darker 
below ; thorax and patagia fiame-colour. 

Fore wing fiame-colour, with three transverse fine dark lines : the 
first ante median and oblique, the second median and angulated in 
the middle, the third angulated and not reaching below the third 
iierviire ; all the margins of the wing are darker. 

Hind wing uniformly straw-colour with fringes slightly dsirker ; 
fringes of fore wing dark. In the female the flame-colour is 
replaced by Indian yellow. 

Exp. 30 mni. 

Arfak Mts., 6000 feet. 

In addition to these species I have figured two varieties of 
species already described 

PI. LXyill. fig. 21 represents a form of Glyplmles pfeifferw in 
which the marginal boixler to both wings is much deeper than any 
specimen I have received from Hew Guinea. 

PL LXVIII. fig. 22 represents a form of Calcmmlirous alhi’- 
ptmekdis in which the deep maroon-purple of the wings of this 
species is replaced by bright chestnut. 

Both of these forms are from the island of Mioswar. 

Although in some cases a good series of the species was obtained, 
in others only single specimens or two examples were taken, so 
that the differences in sex could not he ascertained. 

From this circumstance I am inclined to think that many other 
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species woiili! turn up if tho localities con]<l |->e worked tliroiigkout 
the year, and I believe any collector willing to face the liillieiilties 
of a camp life would be amply rewarded by tlie results. 

I desire to tender my sincere thanks to Sir O'eorge Hampson 
for advice ami assistance in regard to species of this large group 
and for permission to study the excellent collection at South 
Kensington. 


EXPLANATION OP PLATE LXVIII. 


Fig. 1. Macalla olh^xlls. 

2 . Stericfa rurealis. 

3. Jllacalia arrtmisis, 

4 . Ferisyntroelui aitjftisa, 

5. NacaUa mioswari. 

6. Amhia nnmgnin.enniis;. 

7 . ee 1 i odes gr isca 1 is. 

8. Si'eideclJa emarginata, 

9 . Margorostiidux 

10. JUntepIiria mios?na}d. 

11. Sj/Jepta dinowa. 

12. Mifephria grisealis. 


Pig. 13. Faggda fttmosa . 

14. Wourda arfakens/s. 

1». PiJocrocis angiiVifera. 

16. Glj/pJiodes nigrivlnofa. 

17. GJgphodes magnijioalis. 

18. Gigphod es psendocfp.sdl is. 

19. Omphisa enidegala. 

20. l\i/m us fa Jl a m m eu I is. 

21. Glgphodes pfeijfhve (var.). 

22. CkihtmachvonH aVdpnn-efuIis 

(var.). 


EXHIBITIONS ANB NOTICES. 

April 2, 1912, 

Dr. A. Smith Woodward, Vice-President, 

in the Gliair. 

The Secretary read the following report on the additions that 
had been made to the Society *s Menagerie during the months of 
Februaiy and March, 1912. 


February. 

The registered additions to the Society’s Menagerie during the 
month of February were 128 in nnmlier. Of tliese, 50 ivere 
acquired by presentation, 29 by purcha.se, 13 were received on 
deposit, -19 in exchatige, and 17 were born in the Gardens, 

The number of departures during the same period, by deaths 
and removals, was 236. 

■ Amongst the additions special attention may be directed to : — 

1 Snow-Leopard {Felis uncla) and 1 Musk-Deer [Ifoschus 
mosGMferm\ from Nepal, presented by H,M. The Kma on 
February 29th. 

2 Snow-Leopards {Felis tmcia), from Kashmir, presented by 
Gapt. G. Douglas Oliver, F.Z.B., on February 26th. 

2 Jaguars {Felis onca), born in the Menageiie on February 20tli. 

2 Striped Hymnos {Hycma hymm)^ from N. Nigeria, pre- 
sented by H. P. Lobb, Istp, on February 4th. 

1 SpnrrelFs Dormouse {GrapMurm ^ Dunkwa, 

' ' , . ' ; m*. , 
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Oold Ooixst, new to the Collection, presented by Dr, II, C, 
E. Bpurrell, F.Z.S., on Fo})i‘naiy 12tlu 

1 White-capped Redstart (Ohmiarrhornis leucoce/plmlus)^ from 
the Hinaalayas, presented by Alfred Ezra, Esq., F.Z.S., on 
Febriiaxy 29tii. 

March, 

The registered additions to the Society's Menagerie during 
the month of March were 110 in number. Of these 45 were 
acquired by presentation, 32 by pimchase, 21 were received on 
deposit, 8 in exchange, and 4 -were born in the Cardens. 

The number of departures during the same peilod, by death 
and removals, was 192. 

Amongst the additions special attention may be directed to : — 

1 Wallichh J}qqv {Gerims ■wcilUcMi) (y, new to the Collection, 
1 Burrhel {Ovis hurrlml) d » 1 Tahr (ffemitragus jsmlaiciis) J , 
anrl 6 Tibetan Mastiffs {Canis familiaris), from Nepal, presented 
by H.M. the King on March 13th and 25th. 

1 Alpaca (Lama pacos) g* , from Peru, received in exchange on 
March, 5th. 

1 Racket-tailed Drongo {Bissenmvus 2 Mradiseit$)^ from India,, 
presented by Alfred Ezra, Esq., F.Z.S., on March 14th. 

1 African Tantalus {Pseudotcmtalm ihis)^ from Southern 
Nigeria, presented by Sir Walter Egerton, K.C.M.C., P.Z.S., on 
'March 15th, 

1 Ashy-lieacled Goose {Ghloephaga poliocephala) bred in 
Holland, received in exchange 'on March 22nd. 

3 Prairie-hens {TympmiucJms americcmms)^ from North America, 
received in exchange on March 21st. 


'Mr. R, I. PocooK, F.R.S., F.L.S., F.Z.S., Superintendent of 
tire Cardens, exhibited a lantern-slide of , two Polar Bear cubs" 
[Ursm maritimtis) born in the Gardens in November 1911, and 
made some remarks upon the causes of the difficulty experienced 
ill Zoological Gardens in reai-ing the offspring of this species. 


Mr. C. Tate Regan, M,A., F.Z.S., exhibited some lantern- 
slides, prepared- from photographs taken by Dr. F. B. Sumner, of 
a Mediterranean Flatfisli {Platoplirys podas) on sand, gravel, and 
various artificial backgrounds, showing its power of clianging its 
colour and markings to resemble the ground on which it lies. 


Dr. R. W. Shufelbt, O.M’.Z.S,, sent for exhibition the skins 
'of two young Virginia Opossums (Bidelplm mrginiana). These 
specimens were each about ten weeks old and belonged to the 
same litter. 

The bones of the entire skeleton at this age ' were quite 
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eleiuentaij in character, especially the terminal veiiehrse of the 
tail, the bones of either carpus and those of the tarsi, and the 
epiphyses of the long bones, etc. The marsupial bones were well 
formed in both sexes, and upon either side were nearly as long as • 
the corresponding ilium, and about one-fourth the vsize in bulk. 

According to Mower, the number of vertebra^, in the spine of 
the Yirginia Opossum was 7 cervical, 13 thoracic, 6 lumbar, and 
26 caudal. This was probably correct for the adult animal of 
this species, while in subadiilts, of an age here considered, the last 
three cauclals were not developed, and the three or four anterior 
to them wei‘e in the most rudimentary condition possible. 

■ In both these specimens the dentition in use was as follows : — 

• 5 1 . j r. 

^ 5 == 12, 

the third of the cheek-teeth being the molar-like pjredecessor of 
the one premolar which changes in Marsupials. Two further 
molars would have come up in. later life, making the acltilfc 
formula : — 

• 5 1 3 4 KA 

i j, c j, pm ^ = 50. , 

The premolars were triangular, sharp-pointed, and flattened from 
side to side ; the molars had numerous sharp cusps and the canines 
were large and cuived. . ■ 


Mr, D. Seth-Smith, MZ.S., Curator of Birds, exhibited, by 
means of lantern-slides, photographs of the male Peacock Pheasant 
{Polyplectron chmquis) displaying to the female. 

The t^^pical display, as depicted in the photographs, resembled 
very closely that of the Argus' Pheasant, the bird facing the 
female while he lowered the breast to the ground and expanded 
the, wings and tail like a shield, the head being held sideways 
against one wing. 

Mr. Seth-Smith also exhibited photographs (Ph LXIX. *') of 
the young Oarimna oristata hatched and reared in the Gardens in 
1911, and remarked that although young of tliis species had been 
hatched in the Menagerie on previous occasions, he believed that 
this was the first occasion, on, which the young had been reared 
to maturity. 

The nest was formed of sticks and small twigs on a platform of 
branches that had been specially erected at about eight feet 'from 
the ground, in the Eastern -Aviary. ^Of the two eggs laid, one 
was accidentally broken by the birds, but the other ha-tched^ on 
June 6th, incubation, performed chiefly by the female, "having 
occupied' twenty-nine or ■ thirty days. . The young’ ;b 2 rd , was 
covered with down of a pale brown colour mottle'd with dai’ker 
brown on the back, that on the head being, extraordinarily: long 
and hairlike. It was fed by the .parents with small: pieces of meat, 

* For'expiauation pf the !Flate ’ftee .p. 
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mice^ ljarcl-l}oiled egg, and coekimdies. It left tlie nest at a inontli 
oirl, find at five weeks old may be described as follows : — 

'U pper parts pale brown, darker a,nd witli a rufous shade on the 
mantle, tiie rump and upper tail -coverts being dark brown. Tlie 
crown of the liead and neck haiTod with dark la'own ; the wings 
also covered with fine wavy lines of dark brown on a paler gTOiiiid. 
The abdomen and under taihcoverts whitish. 

The bill very dark brown, the legs and feet dark grey, and the 
iris very pale silvery grey. 

EXPLANATION OP PLATE LXIX. 

Fig', 1. Young (Jarhima crl'itata 21 diiys old, in nest. 

Fig. 2. „ 5, „ 30 day^ rild, with parent. 

Figs. 3 & 4.,, ,, „ 2 months old. 


PAPERS. 

30. On ii rare Stag (Cervm wallichii?) from Nepal recently 
presented to the Zoological Society by His Majesty 
King (leorge. By E. I. Pococuv, F.R.S., F.L.S., 
i'.Z.S., Superintendent of the Grardens. 

[Eeceived March 10, 1913 : Read April 2, 1912.] 

(Text-figures 66-71.) 


Inbex. 

Systematic ; Page 

C-erctts icalUehii Cuv., Western Tibet, text-bgs. 

Ofb-aO 559 

„ hmiyht Wagn., syn. cashneriemh Adams, 

easkmteykimcs Falc., Kashmir, text-fig. 70 566 
„ ajfims Hodgs., Chooinhi Valley, Lhasa, etc. 567 
„ Lydd., Szechuen, texfc-fig. 71 ... 570 

„ nov,, Kansu 573 

Characters of these species tabulated 574 

CeruK® aZfi/rosifm, Tibet 574 


From the scientific standpoint the most interesting aniroa.l 
in the collection from Nepal presented by HVM. the King to the 
Zoological Society was a large Stag, belonging to a species 
{(Jermis waUicMi) which has never been previously exported 
alive from India, and, so far as available records show, has 
never been shot or preserved by any English sportsman, and is 
therefore unrepresented in any of the large museuinB of the 
world. The arrival of this specimen, moreover, lia,s made it 
possible to classify a species which for nearly a century has 
been a puzzle to all systematic workers on the Deei*. 
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Cerviis nxdUchli was descnberl ]:)y G. Cuviei' (Eecli. Oss. Foss, 
eel. 3^ iv. p. 504, 1825''‘-; ed. 4, vi. pp. 88-89, 1835) from a 
native sketch, sent to him by Duvaucel, of an animal, one of a 
pair, according to Blytli, living in the menagerie at BaiTackpore 
and said to have come from Mnktinath, north of Dwalagiri in 
hlepalt. This sketch was reprotlnced by F, Cuvier & Geoffroy 
St. Hilaire (Hist. Nat. Mamm. iv. no, 356, 1823), and modifications 
of it were reproduced subsequently hy Jardiiiet and Hamilton 

Smith §. 

Text-fig, 66. 



Oermts wallichii. 

Photograph of Cuvier’s figure of the type-specimen. 


The main characters of the animal are made clear by the 
descriptions and figures of the French authors. It was described 
as dark grey-brown or yellowish grey-brown with pale legs, a' 

* I have not seen this edition.— E. I. P. ^ 

f In support of this Blanford (Mamm. Brit, India, p. 538), copying Blyth, cites 
Hardwiche (Tr. Linn. Soc., 2ool. xiv. p. 581, 1823). Hardwicke, however, does not 
there state timt the stag from Muktinath he identified as G. pymrgm, Pall’ w&n 
the type from which the sketch was taken. The coincidence of the dates, however 
leaves little doubt on this point. 

1 Naturalistst’s Library, iii. pi. 10, p. 161, 1836. 

§ Griffith’s Annual Kingdom, iv. p. 103, pL, 1827. 
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the summit of the croup, forming a very large pure wiiite disk 
without trace of mediau dividing dai'k line. ITpoii the croup 
this disk is not einpbasi^ied by a boi’dering of dai’ker hairs ; but 
l)elow tlie level of the tail, the white on the hack of tlie tliiglis 
is set off l)y a- margin of brown. This disk, so far a,s size is 
concerned, <]iffei-s from that of the Wapiti in being narrower 
below, its widtli on each side on a level ivith the tip of the tail 
only equalling the width of tha.t organ, whereas in the Wapiti 
the disk at this point is equal to twice the width of the tail. 

It is also noticeable that the hairs adjoining the croup-disk are 
quite white at the base, so that if they were elevated or deprived 
of the yellowish -brown pigment of their distal portions, a far 
larger white riiiiip patch would be displayed than ivS normally the 
case. None of the hairs show signs of speckling apically or 
elsewhere, and their concealed portion is greyish brown on the 
body, tliough darker on the neck. Both on tlie body and over 
the croup a very large number of them are curled forwards 
apically, like tliose on the croup of the type specimen of C. 
urdUcMl as described by Olivier, but a mounted specimen of the 
Kashmir Stag in the British Mirseum shows, to a lesser degree, 
this same peculiarity, which is no doubt a sign of old hair. 

The antlers, which were shed early in March on the voyage 
from India, are short but massive. The right one is abnormal, 
the left pi'obably normal but, possibly, reduced in size from age 
degeneracy. Both are bi’own with pale tips to the tines. In the 
left antler the burr is short, the brow tine rising about an inch 
above it. This tine is about Si inches long, projects nearly 
horizontally forwards and is bent slightly clown just before the 
tip. The bez tine is straight, about half an inch shorter than the 
brow and diverges from it at an angle of about 45”, their basal 
separation being about 1 inch. Just above the root of the bez 
on the inner side there is a short snag. Beyond the bez the 
beam curves gently outwards and upwards for about 7 ^ inches to 
the origin of the trez, which is about 7 inches long and lightly 
curved, anc! lies in approximately the same plane as the bez and 
brow tines. Aliove the trez the beam ascends, showing upon tlK3 
anterior aspect a sliglit inward inclination, but from the external 
profile view it exhibits a decided inclination backwa,rds with a. 
light upward ciiiwe, its axis lying almost at an angle of 45” to 
that of the trez, and forming a very obtuse angle with tlie lower 
part of the beam, there being a marked concavity ]3ehind tlie 
root of the trez. It terminates above in two tines, one short and 
erect and continuing the line of the beam, the other twice as 
long and inclined upwards and inwards. 

The antler is thus five-pointed. It resembles the antlers of 
the typical specimen in the basal Juxtaposition and marked 
^ divergence of the brow and bez tines, but, apart from the 
presence of the trez tine, differs from them in the more upward 
curvature of the ba,sal part of the beam, which is thus inclined at 
sharper angles to the axis of the brow and bez tines. In tins 
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anterior and posterior brandies ; the former, occiip 3 *iiig almost the 
position of the trez in the norma.] antler, is stout, 15 indies long', 
evenly curved iipwar<}s itiul outwards and two-tiiied, one tine 
being short and forwardly directed, the other, wliich is terminal, 
being long and liglitl^^ curved npwa,rds, backwards and inwards. 
Tliis branch may be described as an attempt at a reduplication 
of a normal beam. The posterior branch is thinner than the 
anterior and ascends with an even curvature iipwai'ds, outwards 
and then inwards, to terminate in two tines, an external which 
is mei'ely a short bud, and an internal which follows tlie line 
of the beam without showing atpy marked inward mcliiiation, 
a.lthoiigh it clearly corresponds to the inwardly inclined terminal 
tine of the left antlei*. 

Judging from their small size and asymmetry, these antlers 
may !)e decadent ; but, if so, the left antler has snflbred less 
than the right from that process and less than tliose of the 
type specimen of G. wallickU described above. Still I do not 
think it safe to infer that this left antler resembles that of a stag 
of this species in full vigour. The possibility, however, must be 
borne in mind. 

Of the exact geographical area inliabited by G. wallichii we 
have at present no trustworthy information. The type of the 
species in the BaiTacbpore menagerie was said by Harclwicke 
(Tr. Linn. Soc. xiv. p. 581, 1823) to have been brought from 
Muktiriatli, away to tlie north of Dwalagiri in Central Nepal. 
Tim example now in the Gardens vvas pre.suiiiably in captivity in 
Nepal, since it was presented to King George l)y the Maharajah 
of that country {see note below). 

The onljr other Btag, known to me, wliich seems to belong 
to this species is the one wliicli Mr. Lydekker identified from a, 
photograph as G. qffmis (P. Z. fS. 1909, p. 599, lig. 182). This, 
too, was a captive animal and was alleged to have come from 
Sikliim. I judge from the size of the rumj) patch that this stag 
belongs to Ch ■waMicIdi. Mr. Lydekker described the colour 
as ‘‘very like that of the Hangul with a large white nnnp- 
pateli.” This seems to be correct so far as the size of the 
rump- patch is concerned ; but if the colour of the body wa,s 
inferred from the photograph, the inference is untrustworthy 
since the camera is notoriously deceptive in acciira.tely indicating 
the diftereiices between dark and light tones (text-fig. 69), 

* mided Jmie !.<?/, 1912.] — While this paper was in the printers’ hands 

Mr.^ Lydekker wrote to tlie ‘ (May 11th, 1912), on helnilt'of Col J. Manncrs- 

Smitlj, to say that the Stag represented by the photograph a]»ove discnsscd is the 
same iiidiridual as the oiie presented to the King by the Maharajah of Ne])al. The 
history of this animal was recorded !)y Col. Manners-Smitli in the ‘ Field/ July Slst, 
1909, p. 239. It came from the upper* reaches of the Saiipo Valley, close to Lake 
Mansurowar, where it \vas captured as a fawn, and was in its second year in 1909. 
It is therefore in its fifth year at the present time, and is not, as 1 supposed, an old 
animal. That the colour was the same three years ago as now may bo inferred from 
Col. Manners-Smith’s reference tout as “very light,’’ As regards the distribution 
of the species, reports .stated that tlie deer was plentiful in various places in Western 
Tibet, near the source of thy BraL’|aaputra ’Eiver, the hills north of Mount Kailas, 
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Since then the only known specimens belonging, or presiiirialjly 
belonging, to (L waUichii were menagerie animals, no confidence 
can be placed in their alleged localities. 

Text-fig. 69 , 



Certms walJieMi. 

Tlu‘ pliotojii'apt, forwarded to Mr» Lydikbcr, of the s})edifteii shown in text-lig'. 07 

(p.5G]). 

For a variety of reasons, into which it is needless to enter, 
6h waUichii has lutherto found no abiding place in the chronicles 
of the Oervidie. Some authors have added its name to the 
synonymy of the Kashmir Stag Cervns hanglu (= casimieriemis), 
others have supposed the Stag to be identical with Cervm affinis ; 
others have left it as indeterminable. To settle, as far as may 
be, its status and, affinities it is necessary to examine in some 
detail the characters of the two above mentioned species with 
which it has been confounded, and of certain other Stags 
belonging to the same group of the genus Cervm, 


and other less well-hnown localities being mentioned ; the available evidence' indi- 
cating, in Col. Manners-Smitlds opinion, that the species does not cross the southern 
watershed of the Brahmaputra and is not found in Hepalese territory. He suggested, 
therefore, that the original specimen of 0, wallicMi had been brotight to Muhtiuath 
from somewhere in Western Tibet round about Lake Mansarowar. It may be 
added that Col. Manners-Smith, apparently unaware of the discrepancies between 
the descriptions of G, wctiticJiii and O. oLjffinis, believed these two .forms tO' be 
identical. 
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fJervus better but wrongly known as cashneerimms^ is 

a not iincoiiiinoii Stag. Moderately good figures of it have been 
published by Dr. P. L, Sclater (Tr. Zool. Soc. vii. pi. 30, ISTO), 
and b}^ Mr. Lydekker (Deer of all Lands, pL iv.), while there are 
several photographs in existence of specimens that have been 
exhibited in the Gartlens or kept at Woburn. One recently 

Text-%, 70. 


Cermts Iiam/lu, 

Hpecimen, living in tlu* hardens in March, to show the resemhkiicc of the 
caudal disk to that of C, as described }>y Hodgson. 

published in the ^ Field, ^ Dec. 30, 1911, shows very clearly the 
shape and extent of the caitdal disk characteristic of the species. 
The white on the ini:ier side of the back of the thighs extends a 
short distance upwards above the root of the short tail, but the 

^ Wagner in Schreher’s Sang. iv. p. 353 (note), 1843. Varions modifications of 
the word cmlmearimimM^ also in nsej bnt of these mshneriensis appears to be the 
oldest, since it was first introduced hv Leith Adams in connection with a descrintion 
of this species (P. 2. 8, 1858, p. 629), 
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yeiiowisli or ilirty-wliite riglit and left moieties of tins area, do 
not meet in front of the base of tiiat organ but are separatedl by 
a iiierlian brown band, continuous witii tlie colour of tlie back; 
this band or may not run along the middle of the tail 

itself, Tims the caudal disk is small, smaller in fact than in 
most Deer of the Elaphine group. Nevertheless it is very 
conspicuous by reason of the blackish setting formed by the 
adjacent hairs of tlie hind quarters. 8o far as my experience of 
two specimens goes, this caudal disk does not vary appreciably 
wdth the season, but remains fairly constant in extent, shape and 
distinctness. Nor does it alter with age, judging fioiii the fact 
that in a very old animal with worn teeth, which was recently 
shot in the Gardens for senile decay, the disk was exactly like 
that of a younger animal in perfect condition now on exhibition. 
No doubt, however, it exhibits a certain amount of iiidividuai 
variation. It will thus be seen that C> hanglu may be at once 
distinguished from 0. loallichii by its totally dissimilar caudal 
disk 

It is also darker in colour, ])eing very decidedly brown but 
fading to a rather paler hue on the Hanks, which are lighter than 
the legs, the latter being as brown as the back both externally' 
and internally. The coat, moreover, is marked!}' spedvled owing 
to the presence of a siibapical pale aniiulos on the individual 
hairs. 

Another very noticeable distinction bet’ween all the specimens 
of 0. hanglu and tlie one example of Q, 'walUcJm that I lia,ve seen 
is in the colour of the hairs about the mouth. The chin and 
lower lip of CL hanglu are white and the upper lip up to the 
nostrils is cream or dirty-white, so that tlie muzzle is rather 
sharply contrasted in colour wdth the browmer hue of the rest of 
the face. Light rings i*ound the eyes, too, are very marked. 
They aa*e not so marked in CL •imllicliii and, as has been stated, 
the muzzle and chin are decidedly fawn-coloured and darker than 
the rest of the face at least in the winter coat* 

Oerv’us affinis Hodgson was based upon the skull and antlers 
of a Stag wrongly alleged to have come from the S41 forests in 
Nepal (J. A. S. Bengal, x. pt. 2, pp. 721-724, pL, 1841). The 
brow tine was long, projected fox'wards over the face and was 
straight or had a sharply upturned tip. The' bez was subeqiial 
and siibparallel to it and also had an iiptiirnetl tip, the distance 
between their points of origin being 21 inches. Above the hez 
the beam reclined back’wards and outwards for a short distance, 
then bent sharply upwards below the origin of the trez and ended 
in a pair of subeciual terminal tines. This sharp upward bend of 

^ Blytli, who believed the Kashmir Stag and C, waUieMi to he specifically the 
same, explained away this difierence by assuming that the caudal disk in the figure 
of the type of 0. wfjtUicMi was exaggerated (J. A, S. Bengal, xxx. p, 188, 1861). 
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the beam, obvious !}oth in profile and front view^ is absent in the 
known antlers of (7. tmillicMi. 

In the J. A. S. Bengal, xix. p, 466, ph, 1851, Hodgson figured 
and described another pair of antlers sent to him by Dr, Campbell 
from Diiig-cliaiii, north of Sikliim. These he referi*ed to 
C, afflnis] but they only serve to illustrate the variability to 
which the antlers are liable. 

Subsequently (J. A. S. Bengal, xs, pp, 388-394, pi. vii., 1851) 
Hodgson reclescribed the species “ from abundant supplies of the 
spoils [also sent by Dr. Campbell] . * . . . exhibiting both sexes 

ill various states of maturity the skulls and leg-bones 

being attached to the majority of the specimens.” He thus had 
at his disposal what he described as unusually copious and 
adequate material ” This is an important point to remember* 
The description of the antlers given in this paper agrees 
tolerably closely with that which he published in 1841. Certain 
individual variations are pointed out, and it is stated that the 
basal interval between the brow and bez tines varies from two to 
over four inches, two being the usual distance. 

After remarking that the specimens were in winter coat, 
having been killed in February, Hodgson described the colour as 
earthy brown, more or less luteseent, the head and neck being 
concoiorous with the back; but the flanks are conspicuously 
paled, and the belly as conspicuously darkened ..... the neck, 
though paler below than above, is not very noticeably so. But 
the paling of the flanks is as decidedly so as the nigrescence of 
the belly ; the white and black forming a conspicuous contrast 
on these pai'*ts ..... The limbs are paler than the back, darker 
than the flanks and they have an earthy-brown list down their 
external and anteiior aspect.” 

Finally lie said, “ The tail is very short, and tlie caudal disc 
Temarhahly small hut cmispicumis from strong contrast of colours 
In another place he also spoke of small caudal disc^’ mldiiig 
“ The little Mil is wMte, like its disc, a dark mesial line dmnding 
the latter alomj the cidmenal (sic) line of the taild’*' 

This description of the small caudal disk with its median 
dividing dark line extending on to the tail applies tolerably 
accurately to the caudal disk of C, hanglu; and if Hodgsoihs 
published figure, bad though it be, of 0 . afflnis be conqiared with 
those of the former species published by Mr. L}alekker and 
Dr. P, L. Bclater, it will be seen that the principal diflerences 
between the two species lie in the form of the antlers and the 
rather larger caudal disk with narrower median line in 0. affinis. 
Taking Hodgson’s description as a whole, however, it amply 
justifies and explains Blanford’s statement (Mainm. Brit. India, 
p. 537) that the coloration of the two species is the same, and 
ec[ually discredits Mr. LydekkeFs assertion that ‘‘'as regards 


The italics in this paragraph are mine, — R. L P, 
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coloration [of affinis'] accurate informtitioii is wanting'' (Glaioe 
A-iiiiiials of Iinlia, p, 217, 1907). 

Tlie precise nature of tl'ie relatiousliip, however, betAveeii the 
two species is by no means so easily and certainly settled as the 
literature seems to indicate. 

In the British Museum there are three skins and a moiiiitecl 
head referred to 0. affinis. The head and one of the skins came 
from Hodgson, the former being labelled North of Bhotan/’ the 
latter North India and bearing the date 1857. It is not cer- 
tain, so far as I know, that these specimens are part of the material 
that author described in 1851. Yery possibly they are. If so, the 
head is very much faded — which is likely enough considering that 
it is exhibited in tlie gallery — l^ecause it is now a tolerably imifonn 
sandy fawn and not “ earthy brown.'’ It is noticeable, however, 
that the lips and chin are fawn-coloured as in the example of 
C, walUchii in the Gardens, and not white as in Q. hangki. The 
skin, on the contrary, which has not been exhibited, agrees faMy 
well with Hodgson’s description, being for the most part dirty 
brown and niiicli darker both on the body and legs than is our 
specimen of G. ‘toalUeldi. The hair, moreover, is very coarse and is 
of winter growth. The tail is cut away ; but the white disk is not 
nearly so distinctly divided mesially as Hodgson’s description would 
lead us to believe, nor as is the case in (7. hanghi. Remnants of 
a brown dividing line are, however, traceable. Again, altliougli 
the disk is smaller than in C\ wallicJm and is set off by a margin 
of darker hairs, the bases of these' adjacent dark hairs are white, 
and the disk could be made to approach that of G. wallicMi in 
size if the brown tips of these hairs were removed or deprived of 
pigment. But ])e it remembei’ed, the bases of the hairs adjoining 
the croup-disk in our example of C. walUcMi are also white, so 
that the disk of the latter is actually, with the hair undisturbed, 
as large as, or larger than, the disk in Hodgson’s affinis with the 
hairs interfered with in the way supposed. In both specimens 
the hairs are short and crisp. 

The other two skins named G. affinis in the British Museum 
belonged to tlie late Dr. Blauford and are labelled “Sikkim, 
L. Mandelli ” The coat is in a better state of preservation 
than in Hodgson’s specimen above described. The general 
colour is greyish brown, the hairs being pale basally, brownish 
clistally with a distinct subapical pale annulus, and a darker tip, 
imparting a marked speclded appeai’ance to the coat. The rump- 
patch is small and white, but as in Hodgson’s specimen, and in 
Hodgson’s published hgure of G, affinis^ it spreads on to the 
posterior part of the croup in front of the base of the tail. In 
one of the specimens it is very clearly defined all round by a 
bordering of brown hairs unspeckled and considerably darker than 
the back, but with white bases. In the other the hairs bordering 

* Dr. Blanford once informed me that MandelH^s localities are untnistwortliy, 

Proc. Zool. Soc.— 1012, No. XXXYIII, 38 
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tlie patch are only a little darker than the back a,nd ai*e speckled 
to till' edge of the disk. As in Hodgson’s skin the tails have 
been cut awniy, aud the croup-disk has a median abbreviated 
irregular dai*k line, much more clearly defined in one skin than in 
the other. This disk is of about the same size as in Hodgson’s 
specimen, although the hairs of the coat generally are longer and 
less close and crisped. The legs are paler, being fawn-brown down 
tiie front and on the fetlocks, and the lips and chin are also fa^vn, 
and not cream and white as in C. Jimiglu. 

Reverting once more to the mounted head in the British 
Museum, it may be added that the left ear shows signs of the 
emargination of its upper border so evident in the living example 
of ( 7 . nxdUckii. The right ear nevertheless has a straighten upper 
rim. I suspect, however, that G. affinis has the ears shaped as 
in C, wallicIdL 

Putting all these facts together, it appears to me tliat G. affinis 
is nearly intemiediate in coloration between G. walUchii and 
fj. hanglu^ especially in the general tint of the body and limbs 
ami the size and division of the caudal disk, the most marked 
character in which it resembles G, toallicMi and differs from 
Q. hanglu l3eing the fawn colour of the lips and chin. 

There is evidence also that both G. loallicMi and G, affinis a-re 
larger than G, hanglu and have longer faces ; but ju<igiiig by 
the standard of specific and subspecific differences usually adopted 
in the Cervidag it appears to me to be doubtful whether more 
tliaii siibspecific importance should be granted to the differences 
above described between G. waUichii, G, affinis^ and Ct hanglu. 
It niiist be remembered, however, that ■wallichii is the oldest 
name of the three. 

Exact particulars of the range of G. afinis are much wanted. 
Only two districts are mentioned by Mr. Lyclekker in the table 
of horii-measiirements in Rowdand Ward’s ^ Records of Big 
Game,’ 1910 (p. 38), namely, tlie Tibetan, Frontier and the 
Ohooiiibi Falley; but the valleys of Bliotan near the Ohoombi 
are added under the diagnosis of the species. The Stag iia,s 
also been recoriIe<i by OoL H. A. Iggiiiden from the Tsan-po 
basin, near Lhasa (‘Field,’ Oct. 1900, p. 730); but whether the 
specimens were accurately determined or not, it is impossible, 
without the evidence of skins, to say. 

Another Stag belonging to this same group is the animal from 
Szechiieii clescril36d by Mr. Lydekker as G. cas/imwianus mameiUi 
(P. Z. S. May 11, 1909, p. 588, pL Mx.). The coat is finely 
speckled all over owfing to the apical annulation of the hairs, as 
ill Maiiclelli's skins of G, afflnis and as in fresh-coated examples of 
Q. Imnglii; the prevailing colour, however, is strikingly grey, 
especially on the sides and legs, but the’ back is rather darker, 


* This difference is very^ noticeable between the examples of C'. hanglu and 
C. walliclm living side by side in the Gardens, 
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that is to say more fawn, than the sides, and the top of tlua liea.cl, 
the face, and the nape of the neck a, re lirowner tliaii the back. 
There is no mane and the neck shows signs of coat change. Tlie 
legs are less distinctly speckled than tlie si<les of the body and 
are darker in front than behind. The belly is whitish, as in the 
females of C. affinis described by Hodgson. Apart from the 
prevailing greyiiess of the pelage, the most interesting features 
about this Btag are the brownish fawn colour of the chin and lips 



Cervus maeneilli. 

Pliotoj^rapk of the plate of the type-specimen (P. Z. S, 1909, pi. Ixix.), 

and the colomtion of the rump. The upper side of the tail is 
black \vith a narrow edging of white. On each side of the tail 
there is a narrow .white area, which however barely surpasses 
the root of that organ dorsaJly. This white area is bordered with 
black, and there is a blackisb -brown iinspeckled croup-disk aimost 
as extensive as the white croup-disk of C, waEicML 

From the distribution of this Stag, its affinities might be 

inferred to be rather with 6k than with 6k hmngln ; and in 

' 
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Spite of tlie lesser extent of the white on the riuiipj a feature in 
which it more resembles G, hanglu^ this conclusion is borne out 
by tlie coloration of the chin and lips and by the shape of the 
ears, which are pointed and appear to have had a sinuous upper 
edge. 

Moreover, as Mr, Lydekker records, Capt. McFeill declared 
the Stags of this kind that he saw in Szechuen to be nearly as 
large as Wapiti. Even making allowance for exaggeration in 
this estimate, the animals must have been of considerable size. 
0, however, is not a large Stag, although strongly made 

and cobby in build. 

'Unfortunately, there is no recoi'd of the date when the type 
specimen of this Stag, a young hind standing, as mounted, forty 
inches, was shot. 


Another tj^pe of this gi'oup of Stags is represented by a skin and 
skull kindly lent to me for identification by Mr. W. E. H. Rosen- 
berg, F.Z.S. The animal, an adult hind, was shot by Dr. J. A. 
C. Smith on March 23rd, 1911,30 miles S.E. of Tao-chou, Kansu, 
in China,, at an altitude of 11,000 feet. 

The colour is a tolerably uniform earthy brown relieved by fine 
close-set speckling clue to a subapical pale annulus on each hair. 
On the sides the main shaft of the hairs is greyer and less brown 
than dorsally, and low down towards the belly the subapical 
annulus is longer, so that the general tint is markedly paler. 
The belly is white, but not the chest. On the neck the hairs are 
longer with longei* apical annulus, the shaft of the hairs being 
browner along the nape than on the sides of the neck, so that 
there is an ill-clefi.ned dorsal neck~stripe as in €, macmilli] 
the front of the neck (throat) is paler than the sides ; the legs are 
fa-wn-browii clowm the front and sides, paler behind. The forehead 
is brown, the face grey-brown and closely speckled ; the lips and 
chin are fawn-hrown, unspeckled and without white, and the 
black patch below the corner of the mouth is well marked. Thei*e 
is a blackish-brown iinspeekled croup-disk, as in U macneiUi, 
and the hairs of this disk become gradually more and more white 
towards the root of the tail^. The white on the buttocks is of 
the same extent approximately as in C. macmilli, but tbe tail 
itself is much whiter than in that animal, since it merely has a 
narrow median dark stripe as in most examples at all events of 
{7. hmiglu. The ears are long and pointed, with apparently a 
sinuous upper edge such as is seen in C. waUicMi. 

The following measurements in the flesh, taken by Dr. Smith, 
may be of future use, although at the present time they indicate 
nothing, because there are no corresponding measurements of 
other deer wherewith to compare them : — 

Head and body 1745 mm. (a little under 6 feet ; tail 145 mm. 


* This is probably also the case in O. macneillii bnt I was niij^ble to touch the 
mounted specimen of the animal m the British Museum, 
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(under 6 inches) ; foot (? hock to heel) 525 nim, (21 inches) ; ear 
225 mm. (9 inches). The skin is too shrunk to make an estimate 
of the animal’s height of any value. 

The skull and teeth show that the specimen was a full-grown, 
but not old, hind. Its basal length from the notch between the 
condyles to the tip of the premaxillse is 13| inches {about 344 iiini.) ; 
and the length from the anterior edge of the orbit to the tip of 
the premaxilia about 9 inches ( = 225 mm,), and the width across 
the orbits inches (=156 mm.). 

On comparing these dimensions with those recorded by Blanford 
for €. hanglu and 0. affinis, it would appear that this Kansu 
Stag is somewhere about the size of the former. For example, 
he quotes the length of the Hangul (probably of males) as from 
7 to 7| feet and the length of a skull of this sex as just 
over 15 inches. Probably the basal length of the latter would 
be about 14| inches. 

The smaller of two skulls of C. affinis had a basal length of 16| 
inches and a width across the orbits of about 7-|- incbes. Thus, 
allowing for the fact that the Kansu specimen is an adult female, 
it may be inferred that the males are about as large as those of 
G, hanglu and considerably smaller than those of G, affinis. 

The description given above of the colour of this Stag agrees in 
a general way tolerably closely with that of the examples of 
G. affinis that Hodgson had in his hands, and it is important to 
remember the close correspondence in date, Hodgson^s specimens 
having been killed in February and the Kansu specimen in March ; 
and since cleer of the Elaphine group moult in April and May, 
it is evident that the examples in question were still carrying 
their winter coats. In their generally dark earthy brown color- 
ation, both differ markedly from the living example of G.tmllichii 
in March. 

The coloration of the Kansu specimen, however, is not identical 
with that of 0, affinis. I do not think it safe on the evidence of 
one skin to trust much to the greater uniformity of the colour of 
the body as shown by the absence of a distinct darkening of the 
back and “ liitescence of the sides to which Hodgson refers in 
0* affinis^ but the large size of the dark croup-patch and the 
smaller extent of white at the base of the tail are probably more 
dependable. ' It is in both these particulars especially that the 
Kansu stag resembles the Szechuen stag G. macmilti. Since, 
however, it differs from the latter in genei^ai coloration and in the 
greater amount of white in the tail ; from G. affirms in having no 
white above the root of the tail and a larger dark area on the 
croup ; from 0, looMicMi in having no white on the croup at all, 
except such as is concealed by the overlying black ends to the hairs ; 
and from G. hanglu in the dark colour of the chin and upper lip, 
the Kansu stag seems to deserve a name ; and I propose to call 
it 0. KAKSUEXSIS. 
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Tile following analytical key to tlie species a.bove discussed 
represents in}' views as to tlieir probable atHiiities : — 

a. Cliin and lower lijt white, muzzle pale fawn, uiarkedtv lighter 
than the rest of the face; ears hluntly pointed and with 
straiglifc upper rim ; no white on croup ahove root id' tail ... lumght Wugn. 

Chin fawn or hrown, muzzle brownish fawn with at most 
a little white on tlie lip in fnait ; ears long and pointed 
with sinuous upper edge (r in affinis), 
h. White on buck of thighs not spreading on to croup 
above root of tail; tail dark down centre; a large 
lilackish-hrowii croup-patch reaching nearly or quite to 
the summit of the croup. 

c. Prevailing colour grey, rather darker on the back and 
still darker on the head ; practically the whole of the 


upper side of the tail black maabeilU Lydd. 

g”. Prevailing colour (March) brown; upper side of tail 

^ with an invgulttr uiediau dark vstripe... kanmeiisis, nov. 


h’. White on Isackof thighs spreading upwards above the root 
of the tail and encroachhig more or less on the croup; 
dark patch on croup smaller or absent. 
d. White area above the tail comparatively small with a 
more or less distinct median dark longitudinal stripe ; 
prevailing colour (February) earthy brown, paler 


laterally affinis Hodgs . 

White area alcove tail very large, reaching summit of 
croup and undivided by dark line ; prevailing colour 
(March) pale fawn-brown walUcliii Cuv. 


Ill selecting tlie colour of the chiu and muzzle as the character 
for eliminating C. hanglu from the rest of the species, I am not 
uiimiiiclfiii of the fact that Cuvier wrote of G. vxdUchii “ comme 
Fordinaire, le tour cle Tceil, celui de la liouche, sont plus p^les, et 
ii y a clu blaiic sous la niMioire et uiie tache noire sous Fangle 
des le^'res.” These words may suggest that the muzzle and 
chin were coloured as in C. hawjlu ; but tbe coloured plate of 
Q. icalliclm, from wliieli tbe description was tabeii, does not bear 
out this supposition iioi* does it cpiite justify Cuvier’s phraseology, 
for the lips and chin are washed with the same yellowish tiiit’as 
that of the rest of the body. 

If the caudal disk were taken as the primary basis for the 
classification of the species, tliey would be grouped as follows 
€f. inumieiUt + O. hmisiieiisis 0, hangho-hC. affinis; C.imUicIdi, 
I prefer on the wlioie to regard these forms as species lutlier tha;n 
subspecies because w^e have at present no proof that they inter- 
grade, and the diflereiices between them are perhaps greatei* than 
those betw^eeii the various races of Wapiti {Oertms cafiadensis) 
and Bed Beer {Cenms elaplms). As a group they resemble tbe 
'\^'’aplti and differ fiuni tbe Bed Deer in tbe shortness of their 
tails. 

The only other Stag which should perhaps come into the same 
category,^Judgiiigfrom the shortness of the tail, the size of the 
caiiclai disk, and the shape of the ears, is the Tibetan species 
commonly known as G. albirostris which Blanford described as 
€L thoroldi S. 1893, p. 444 ). Judging from the mounted 
specimen of this stag in the Bxutish Museum the coloured figures 
of this species published by Blanford and by Mr. Lydekker 
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(‘ Deer of all Lamlsj’ pi. v.) ba.ve tlie yellow caricla] flisk too 
large and exteiiding too liigli up tbe crou|j, and tiic- ears, wliicli 
are really very long and pointed, witb tbe upper edge sinuous, 
represented as imicb too short and blunt. In the whiteness of 
the chin and muzzle this vSpecies goes a stage I'jeyond fL iMHglu ; 
but of coui’se the stag difters from those discusser! in this paper 
by the reversal of the iiairs along the spine between the croup 
and withers and, so far as is known, by the absence of the bez 
tine. 

In the above given table no use has been made of the antlers 
as distinguishing features. These vary so iiiiicli with age and 
from a variety of unknown causes that I am convinced too 
much confidence is placed in them in most systematic treatises 
on Deer^b At tlie same time it may be useful to bear in mind 
that the recorded antlers of (J, vmlllchii appear to differ from 
average antlers of (/. hanghi and C. affinis in the basal juxta- 
position and niai'ked distal divergence between the brow and bez 
tines, and at least from those of 0. affinis in the comparative 
straightness of the beam which lacks the sliarp upward curvature 
of its distal half. It will be highly interesting to see if the 
example of C. lucdllckii now living in the Gardens grows, iincler 
the changed conditions of its existence, antlers resembling those 
that it shed on its journey from India. This and the colour of 
its siiminer coat I hope to have the chance of recording later on. 

As regards the statime of the Deer described above, Blaiiford 
gave the height of O, lumglu as ranging from 48 to 52 inches. 
The example of this species now in the Gardens is barely 48 inches. 
G, affinis^ according to Hodgson, stands from 54 to 60 inches 
and thus rivals a Wapiti in stature. A small Ganaclian stag 
Wapiti now in the Gardens is about 56 inches, and an example 
of 0. xanthop'^gus 58 inches. But since Hodgson's measurements 
of 0, affinis wem taken from dried skins, his estimate must have 
been largely guess-work and probably erred on the side of 
exaggeration than otherwise. Bianford, or the authorities from 
whom his information was derived, measured in all probability 
freshly killed specimens of 0. hanglic; and since dead animals 
give higher stature- measurements than living ones, exaggeration 
in connection with this species must also be allowe<i for. 

Our living example of 6- imllichii is as nearly as possible 
51 inches, and is manifestly much smaller than any stag of the 
Wapiti group, whether American or Asiatic, that I have seen. 
It is, however, exactly the height assigned by Hardwicke to 
the typical example of 41iis species that was exhibited in the 
menagerie at Barrackpore. 

* I can see no reason for adopting Mr. Lydetl£er’'s suggestion (* Field,* May lltt, 
1913) tliafe the Stag he described from a pair of shed antlers picked np in Sssecbnen 
as Cervm mmdmsis wardi (P. SS.S. 1910, pp. 987-989) is identical with Cerms 
waXlicMi, 
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iiieiit of the GestoiJea. By Frank E. Beddard, M.A., 
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(Text-figures 72-83.) 

IV. On a Species op Ineiimjcapsjfeb from the Hyrax, and 
ON THE Genera Zschokkeella^ Tiiysanot^snia, and 


Hymacotmnia, 

Index. 
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SpracQtmiia, geu. u 604 

M. capensis^ sp. ii 604 

-Hi Iipmcis, sp. n 605 

Tkifsamtmnia (corrections and additions) 606 

ZsehoMeeUa 607 


I obtained during tlie month of October 1911 a large number 
of fair-sized unarmed tapewoims from the gut and from the gall- 
bladder of an example of Vrocavia ccqmisis, and I referred them 
provisionally to the genus Zschokkeella of Fulirmann^ in my 
Report to the Prosectorial Committee, in spite of the fact that 
the type species of that genus is a parasite of the Guinea-Fowl 
Riimida ptilorliynclha. I now refer them partly to the more 
recently instituted genus Inermicapsifer t, the affinities of which 
with Zschokheelki and my own genus Thysmiotwnm^ I shall deal 
with ill the present communication. The author of the genus 
I7iermicapsifer^t3i>iid in the paper referred to — assigns to that genus 
with certainty or wutli more or less doubt eight species. I shall 
compare these individually with the species I have found myself. 
Dr. Janicki is certainly justified in saying tliat “ the fact is of 
interest that the genus Inermicapsifer is pa,rasitic in Frocmia 
with several nearly related species.’’ 

From the intestine of Promma capemis I have gathered 
specimens of several distinct species, of which one was much 
more abimdantly represented than the othei’s. The moi*e 
abundant species is represented in the accompanying text-figure 
(text-fig. 72). 

It is a long and rather slender worm, about 95 mm. in length 
and of 2 mm. greatest diameter. There are fully 200 proglottids 
in this example. The head is very conspicuous and half as wide 
again as the part of the strobila which ensues. Anteriorly the 
worm is more slendei', of less diameter, than it is posteriorly; 
the increase is gradual, there being no sharp demarcation. The 
body of these worms has a great tendency in specimens preserved 

* Centralbl. f. Parasit. etc, Bd. xxxii. 1902 . 

f Janicki, “ Die Cestoden aus ProcaviaP in Schultze’s i^ool. Ergebn . Porscliungs- 
xeise in Sadafrika, Jena Benkscbr. mcd. Ges. xvi., 1910. 
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in, alcolioi to contract upwards or downwards, tluis , forming a 
hollow or convex surface as the case may be. The cluiractei'S 
already given allow us to separate the present species from 
I. lhijrmis'^% ill which the scolex is not of greater diameter than 
the ensuing region of the strobila., and from I. seUii\^ where the 
total number of progiottids is very small (i e. 30-70). 


Text-fig. 72. 



A nearly complete example and two fragments of hmrmicapsifer capmsis. 

X 3, 


I do not at this stage of my description attempt to differentiate 
between this species and the others dealt with in Janickfs 

* JanicM, loc. eU, pi. xiL fig. 1. 
f JanicM, loc* cU* pi. xii. fig. 10. 
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inonograpli, since thei’e is some little Viiria^tioii in the cliai'acters 
of the liiimerous examples which I have to consider horCy wiiich 
variations do not militate against the exclusion of /. hyrmis and. 
/. seUU^ tiioiigh they render difiicidt the distiiigiiisiiing of my 
species from some of the others referred to by Janicki. Thus 
two examples llle^lsu^ed only <>8 mm. and 75 niiu. respectively? 
and one of them was quite 3 mm. in diameter at the widest part. 
The segments were never longer than broa<'l, except perhaps a 
tiille longer in the thin anterior region of the body. They 
varied somewhat in relative dimensions, as is the ease'"*' with 
those of /. hyrmis. Occasionally the unilateral genital pores were 
very visible on slight papilhe near to the Iiinder end of segments. 

The scoUj'j is quite unarmed and conspicuous by its size, as 
alreaily mentioned. It is usually more or less globular in form, 
with a slightly prominent and soinewluit pointed apex, as is 
shown in Janicki^s figure of /. settii’t, and which is, of coiii'se, 
tlie rostellar region. Occasionally, however, this apical region 
does not protrude, but is I'epi-esentetl by a depression on the 
surface. Tlie scolex is, moreover, sometimes fattened in its 
entirety from above downwards, and presents a niiishroom-like 
appearance, tlie edges of the disc projecting round the neck, 
which thus presents tlie appearance of the stalk of the 
mushroom. 

Longitiidiiial sections througli the scolex confirm the total 
absence of hooks or of any trace of a rostellum, save the slight 
projection already mentioned. Nor could I detect anything 
peculiar in the structure of the suckers, which, according to 
Janicki and others, ai'e remarkable for a funnel-like ingrowth 
leading to the actual sucker, which thus lies at the bottom of 
ii depression. It is true tliat in the present species, as in many 
tapeworms of the group Tetracotylea wiiich I have examined, 
the sucker does not lie externally on the scolex, but is covered by 
an outer layer of bofly-wall which is only intermipted at the 
orifice of the sucker. The free edge of this, when depressed 
towards the interior of the sucker, is doubtless funnel-shaped 
and would give lise to the appeai-ances represented by Janicki. 
Perhaps, however, there is some divergence from the normal 
condition of the suckers in the members of the genus referred 
to by him, which I certainly have not found in the species 
with which I am at present concerned. The direction of tlie 
suckers seems to me to vary somewhat; generally they are 
lateral, hut sometimes -with a forward incliiiation. 

It has been abeady observed that in this genus water- vessels 
of uiiiisuai 'width extend far into the head. Such are figured by 
Janicki, and referred to by Pagenstecher t (quoted by Janicki §) 
as “ eineii mit Ringmiiskeln umspinneneii Wasserbelialter.^^ In 

J anicki, loc, cii, pi. xii. figs. 2-5. 
f Loc. cit. 1)1. xii, fig. 10. 
j Zeitschr. f. wiss. Zook Bd. xxx. 1878. 

§ Loc. cit. p. 389. 
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the present species a good clea,! of the head tying between the 
suckers is occupied by the coils of water-tubes, wdiieli approach 
very iieaity to the external surface at the apex of tlie lieafl. 
These tubes a.re not in any irregularly dilated, their 
diameter throughout is rather greater than that of tlie tulies in 
the immediately following neck-region of the body. Jaiiicki is 
not disposed to lay great weight upon the absence or presence of 
a neck in these tapeworms. In the present form the strobiii- 
sations begin very close to the head, which is supported by a 
segment broadening towards the head, which may l)e regarded as 
the neck. In the accompanying text-figure {text-fig, 72) will be 
seen the general characters of the strobila of this ’worm. 

The l:)ody-wall of the worm is relatively thick, but liere the 
cortical layer is not so definitely marked off from the meduilary 
parenchyma as is so often the case. The absence of a strong de- 
limitation is due to the very feeble dev^elopment of the transverse 
musculature, which is generally hardly, or not at ail, recogiiisal}le 
in transverse sections. Another reason which renders the two 
layers more uniform in this species than in my Thjjsmiotmnia 
gamhimia and in the species of HyrmoUmim described in tlie 
present paper, is that there are stout muscular fibres in the 
medullary parenchyma comparable in thickness to the longitu- 
dinal muscular fibres of the cortical layer. 

Winter- Vascular Tubes. tubes are, as usual, two on each 
side. They lie, as a rule, almost parallel with each other, the 
smaller dorsal tube having, however, an inclination to the dorsal 
side wdiich is more or less pronounced as the case may be. The 
more medianly situate venti'al tube is the wider, but the difference 
between the two is not perhaps quite so well-marked as in 
Thysanoimnia gamhiana. The two vessels are not united across the 
proglottids by a regular series of transverse vessels, one to each 
proglottid, but, as in other species of this genus and in TliysanO’ 
tmnia gmnhiana^ are united by a network of tubes found all ovei* 
the segments. I did not follow out into any detail the precise 
aiaangement of the branching connecting-tubes. 

The ovary ^ when fully mature, appears to be definitely a single 
body lying anterior to and in contact with the vitelline gland. 
The latter lies on a level with the gi*oup of testes of the |iore side. 
The ovary lies, when less fully mature, entirely to the median 
side of the two water vascular tuhevS. Later on, it appears to 
extend somewhat and is larger" actually, and considerably larger 
relatively, than I found it to be in Tkyswmtmnm gmiibrnna. 
The ovary is clearly also larger in the preseiit species than in 
Imrmicapsifer hyracis, according to Janicki’s figures. Tn the 
later stages of the ovary, when it is gorged with ripe eggs and 
these are beginning to spread through the proglottid, a peculiarity 
of structure, perfectly plain in earlier stages, is not obvious. 
One such example, representing the ovaries, Is represented in 
text-figs. 73 and 74. It will he there seen that the ovary really 
consists of clumps of ripe and unripe eggs situated at the ends of 
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st/alk-like processes of the oviduct, from which they radiate out. 
There is some evidence that these are probably hollow oiitgrowThs 
of the oviduct, the main stem of which is continued on to form 
the rudimentary (at any rate, short) uterus. There is also some 
evidence that these outgrowths of the ovidiical canal form here 
and there anastomoses with each other. In the fully mature 
ovary the ripe eggs ai’e seen to be in groups siiiToiinded by a thin 
wall and with empty spaces surrounding eggs or groups of eggs. 


Text-fig, 73. Text-fig. 74. 



Text-%. 73. — Orary and vitelline gland of luetmicapsifer capemis in section. 

0 . Ovaty. r. Vitelline gland. 

The masses of ova are seen at the end of stalk-like processes. 

Text-fig, 74. Another section through the same ovary to show the rudimentary 

uterus {lit.). 

It seems to me that we have here a later stage of the tubes 
communieating with the oviduct. From this point of view the 
ovary would appear to be a compound body, in reality consisting 
of many ovaries ; the indications of a network among these 
ducts is particularly interesting in view of the network formed by 
the testicular ducts, and brings the male and female organs into 
closer agreement. 
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Tlie vagina opens on the exterior beiiincl the aperture of the 
cirrus sac and immediately contiguous to it. As will he men- 
tioned in describing the cirrus sac there is no common cloaca. 
The direction of the tube from its opening into the receptaculiiiii 
seminis is obliquely backward, the external pore lying at the side 
of the segment posteriorly. The terminal portion of the vagina, 
the length of which is not far from equal to that of the cirrus sac, 
is somewhat dilated and with a wider lumen ; it is plainly ciliated. 
The whole of the vagina is very muscular, the muscular layer 
being as thick as that of the cirrus sac. The lining epithelium 
is deeply stained. The course of the vagina is very straight until 
it bends soiiiewliat at its entrance into the large receptaculiiin 
seminis. The latter is bent round the outermost of the two longi- 
tudinal water vessels. From its opposite end arises the wide 
common duct, which after a short course divides into the posterior 
vitelline duct and the anterior o%dduct. The two latter are in 
the same straight line. 

A closer examination, however, of the long muscular vagina 
shows that it is really divisible into two regions. These are 
ineqiiisized, the larger section being that wdiich is nearer to the 
external pore. This section has a much wider lumen than the 
ensuing section, which opens into the wide and thin-wallecl 
oviduct. The latter has a narrow thread-like lumen, but still 
thick and muscular walls. It is not so long as the distal region 
of the vagina. This part corresponds to the very short and 
suddenly abbreviated part of the vagina in Tkysanokenm 
gamHana ; but is obviously very much more developed. It is 
not in the same straight line as the wider distal section of the 
vagina, but bends back to meet the forwardly running oviduct. 
This division of the vagina appears to be very characteristic of 
the present species. 

At the time that I was preparing my account of the anatomy of' 
the two species of my genus Thysmiotmma I ■ was not acquainted 
with Janicki^s memoir upon his genus Inmnicapsifer^ and therefore 
laid no stress upon some structural features which are of 
importance in comparing these forms. I have therefore carefully 
re-examined my sections of Thysanotmnia gamhimia^ and made in 
addition several series of fresh sections, in order the better to 
accomplish this comparison. By these means I am in a position 
to make a few corrections in, and additions to, my earlier 
account. 

I find that account, however, to be correct in all essentials, 
excepting with regard to the presence of a vesicula seminalis 
in the neighbourhood of the ovary. This was doubtfully 
asserted, however, and I now find that the structure in question 
is really a part of the dilated and thin-walled oviducty which runs 
straight, as I have said, from the thick- walled region near to the 
external pore and gradually increases somewhat in width as it 
approaches the ovary. I confirm my account, of the variability 
in the lateral extension of the ovary and vitelline gland, which 
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are sometimes restricted in their extent to the space lying 
l‘)etween the tlorsa.1 and ventral vessels. In incompletely mature 
proglottids this restriction appea,red to he (at least 'usually) the 
case, the goiiadial tissue not extending outside or inside of the two 
excretory tu])es. I should also emphasize the fact that the ovary 
and vitelline glands are, at least for part of their extent, situated 
side by side. Tiiat Is to say, the vitelline gland is not wholly 
behind the ovary. In young proglottids the general lie of the 
female gonad seemed to me to be rather oblique clorso-ventrally, 
in accordance with the fact that the duct passes to the exterior 
veiiti'ally of the dorsal excretoiy vessel and that the two excietor j 
vessels lie in a nearly parallel plane. 

I have also ii new fact of some little importance to add. I 
have described the uterus in tlie sexually mature seg'inents 
a.s being a tubular structure running across the segments. I 
ha.ve ill }X)unger specimens discovered the rudimentary uterus, 
wl'iich consists of a solid chord of closely packed cells wliicli 
enclose no lumen. This is connected with the gonad tissue 
lying between tlie two excretory tubes and passes towards, but not 
far towards, the middle line of the body above the larger ventral 
excretory tube, but below the sperm-duct. The rudimentaiy 
uterus ends in a club-shaped blind extremity. 

My former account of the testes of ThysanoUenia gmnhimm 
is confirmed by the examination of fresh material. I have, 
however, two points to add : the first is that while the testes 
are practically gi*ouped as there stated into two groups, there 
are, nevertheless, a very few testes lying between the two ventral 
excretory tubes, and thus really constituting a bridge between 
the two separate masses, and bringing the arrangement of the 
testes more into line with that of the second species of the 
genus ThysamtcEnia described in tlie paper referred to. These, 
however, are indeed few ; I counted but three in a single 
proglottid. The general statement with regard to the testes 
remains, therefore, unaffected. Moreover, each testis is rounded 
or oval 311 form, but I could not find the distinctly pear-shaped 
outline that I describe in tlie species of Inermicapsifer dealt with 
in the present paper. I should, furthermore, add to my former 
account the fact that the testes are mature before the ovaries, 
and that in segments where the ovary is still immature the 
vagina, as well as the vas deferens, is filled with sperm. The 
sperm-duct is coiled and the coil lies principally between the 
nerve-chord and the dorsal excretory tube, extending to a shoi‘t 
distance mediad of the latter. The coils have some regularity 
and lie dorso-ventrally and parallel. I have found granular 
tissue accompanying the sperm-dnct. Cells lay here and there 
between tlie coils, sometimes in numbers. 

The 'testes of the worm from the Hyrax are very distinctly 
arranged in two sets in each proglottid. The great bulk of these 
organs are on the side f urtliest away from the external pore. I did 
not find a fewscattered testes uniting these two groups such as occur 
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ill ThyscmioUmm yimihianau The point of difference, Iiovrever., is 
not a large one, since in other species the prescait genus there 
is no differeritiatiou of the testes into two masses, but they form 
a continuous mass reaching from side to side of the progdottidl. 
In the ca,se of the group of testes on tlie pore side, they lie to the 
pore side of the ovary and vitelline gland. These testes were 
very conspieuonsiy peai-shaped, the duct naturally arising from 
the pointed end. In the case of the testes on the pore side, at 
any rate, the narrower end faced forwards in the segment. In the 
case of each group the testes are closely packed together. They 
are restricted to the medullary part of the parencliyma. The 
efferent sperm-ducts from the testes which lie a-way from the 
pore side form a wddish trunk which Imeaksoft’and foims a slight 
rete mirahile not so marked as in the species next to be described. 
This opens evidently by one thick tube into the large vesiciiki 
seminalis lying close to the ovary and to the receptaciiliim semiriis. 

The cirrus sac is not conspicuously large, and it lies close to 
the lateral margin of each proglottid and thus well within the 
cortical parenchyma. Its position is oblique, the end of the 
sac being anterior to its aperture on to the exterior, and is 
thus better shown in horizontal than transverse sections of the 
proglottids. The general outline of the cirrus sac, when displayed 
in such sections, is, like that of many other species (e. g. 
Otiditcenia eupodotidis '^■), flask-shaped, there being a narrower 
proximal neck and a wider distal region. It lies pavLillel to the 
vagina and very close to it, but in a different plane, so that a 
single horizontal section does not display both tubes lying side 
by side. Bucli a section, however, does show the extreme 
terminal part including the extexmal orifice of both cirrus sac and 
vagina ; and it wnll be seen that they lie accurately side by side, 
the male pore being, of course, anterior to the female pore. Such 
a section also shows very plainly that there is no trace of a 
cloaca genitalis ; the two pores are upon the surface of the body 
upon a slightly raised papilla of not very great dimensions. The 
papilla which bears the two orifices is clearly of less importance 
than that which characterises the two worms for which I haA'e 
recently formed the genus Thysanotceniaf, On a re-examination 
of my sections of the species Thysmioimvia Immrls I find that 
ill that species, as well as in that which forms the subject of the 
present communication, there is no sinus genitalis, but that lx)th 
cirrus sac ami vagina open side by side on the summit of the 
papilla. The case is otherwise with Tkysmioimnia gamUmia>^ 
where there is a distinct though not very large sinus or cloaca 
genitalis. There are also corresponding differences in the vagina 
and cirrus sac of the lattei% which I shall deal with after describing 
the arrangements found in the Anoploeephalid from the Hyrax. 

The cirrus sac has a thickish muscular coat which does not 
become at all markedly thicker in the “neck” region. In 

P. Z. S, 1912, p. 200, text-fig. 27, 
t P.%S. 1911, p. 1002, 
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ioDgitiidinal sections it appears that the fibres constituting 
together this muscular wall run more or less along its longer 
axis. It will be observed that in both of these characters the 
cirrus sac of this species differs fi'oni that of a genus recently 
described by myself as Otiditcenia and, moreover, the cirrus sac 
is very much larger in the latter genus. The cirrus itself is very 
inconspicuous and occupies only the neck region of the sac ; it is 
thus necessarily very short. It is distinguishable from the 
sperm-duct by reason of the fact that it is very darkly stained 
with both carmine and hsematoxylin. Between the cirrus and 
the iiiusciilar walls of that part of the cirrus sac in which it lies 
is a great accumulation of nuclei, which belong, as I presume, to 
slender iniisciilar fibres concerned with the retraction of the 
cirrus. 

As ill other species the cirrus sac, where it swells out into the 
rounded flask-like body, is filled with a delicate packing tissue 
with abundant nuclei. Through this passes the sperm-duct in 
two or three coils. The delicate sperm-duct takes up but little 
stain and is thus very distinct from the cirrus. I found this 
condition of the sperm-duct to exist in a segment posterior to 
others in which the sperm-duct had undergone even further 
modification. In the latter segments the sperm-duct lying within 
the cirrus sac is dilated to form a vesicula seniinaiis. This 
dilated duct is also coiled ; hut the two or at most three pieces 
seen in an individual section completely fill the lumen of the 
cirrus sac, with the exception of dividing lines filled with nuclei 
belonging to the internal tissue of the cirrus sac. The fact 
that an unaltered sperm-duct may lie behind one which is 
converted into a vesicula seminalis is important. 

It is clear that, on the whole, the cirrus sac of this worm is 
more like that of the two species which I have referred to a 
new genus, Tliysanotmiia^ than it is to that of, for example, 
Otidikenki'^ or Anoplotmnicti, It differs, however, in details 
from the cirrus sac of both of the two species which I have 
temporarily placed in the genus Thysanotmnia. In the con- 
cluding part of the present communication it will be necessary 
to go fully into the systematic position of this worm and to 
compare it especially with the two species of the genus Thysmio- 
tmnia. It will be therefore convenient at the present moment 
to compare the cirrus sac in these diflerent forms. They agree 
generally in the absence of a distal region, which I ha.ve termed 
penis in Anoplotwma^ the cirrus being rod-like up to its free 
extremity and not lying at the bottom of an invaginated part of 
the cloaca genitalis. Again, in all three species the general form 
is the same, and the muscular layer runs along the longer diameter 
of the sac and is not specially thickened at the ^‘neck’^ end. 
These features exhaust the general resemblances between the 
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cirrns sacs of tlie tliree tapeworms* That of Thym-iiolcmm Uimris 
flifiers from the other two by its larger size, the cirrus sfic in the 
two remaining species being of a])out the same size. The cirrus 
sac of Thyscmotcmia lemuris is, indeed, full}' twice the size that it 
is in the two other species. In the species ivhicli forms the 
subject of the present communication the cirrus is very small 
and limited to the neck part of the cirrus sac, than wdiicli it is 
no longer. The same characteristics apply to ThjsanoUenia 
lemibris^ only that as the ciiTus sac itself is larger^ the cirrus also 
is larger than that of the species with which I compare it. In 
both of these species the rest of the cutus sac is filled with the 
sperm-duct, which is, in both, dilated to form a vesicula semiiialis ; 
but in Thysmioiamm lemuris the dilatation fills the ivliole sac, 
while in the other species it is coiled and thus fills the sac in a 
difierentway. In the species Thysanotcenia gamhiana there is no 
such conspicuous vesicula seminalis, but just after the entiw of 
the sperm-duct into the cirrus sac it is dilated for a short space. 
On the whole, it appears that the cirrus sac of the present species 
is more like that of ThyscmoUenia lemuris than of Th, gamhiana. 

One of the principal differences which this species shows from 
Thysanotmnia gmnhkmia is in the character of the uterus. As I 
have already mentioned in the present paper, as well as in my 
memoir dealing with that species, the uterus is very plain, first 
as a solid cord and then a narrow tube with an obvious lumen. 
An examination of a large number of sections of the species of 
Inermicapsifer described here has shown nothing exactly like the 
uterus of Thysanotmnia gamhiana. ISTor can I reconcile what I 
have seen with the figures of Janicki^s illustration of the uterus 
of Inermicapsifer hyracis. In the latter species the uterus is 
figured ^ in horizontal sections through the ripe proglottid as an 
irregularly shaped sac with numerous projections and outpushings 
of its lumen — as, for example, in the genus Tetrahothrmmf . 
It. is shown, however to commence as a sinuous tiibnlar 
structure, which appeal’s to me to resemble very mucli the uterus 
as I have described it in Thysa7iotcBnia gamhiana. Earlier still 
than this a solid cord of cells issues from the generative mass 
which again would appear to be exactly comparable to wliat I 
have seen in Thysmiotcenia gamhiana. Janicki, however, com- 
ments upon the remarkable fact that the formation of a lumen in 
this cord begins, not where it would be expected to begin, at the 
ovarian end, but towards the middle of the segment. It is here, 
moreover, that in Thysamtmiia gamhiana the solid cord of cells, 
which subsequently becomes the hollow uterus, widens out into a 
cliib*shaped extremity but I am unable to confirm or differ from 
Janicki in fixing the point at which the uterus ' begins to be 
hollowed out to be coincident with this club-shaped extremity. 
It seems, however, to be very likely. 

* Isoc. €it. pi. xii. %. 13. 

f Spatlich, m Zool. Jahrb. Bd. S8 (1909). 

I JLoc. e&. pi. xii. fig. 17, 

Proc, Zooh. Soc.— 1912, ISFo, XXXIX^ 
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Tlie exaiiiination of more than one series of sections lias shown 
liie that, ill the species of Inermimpsifer which forms the subject 
of the present comiiiiinication, the commencement of the forma- 
tion of the uterus is in many respects diftereiit from that of 
InsTTiiiccvpsifei^ hyracis as described by Janicki and of Tltysano- 
tmnm gamhiana as described by myself. The earliest stages that 
I have observed are perhaps best seen in horizontal sections, 
tiioiigb I have also observed them in transverse sections. In 
horizontal sections, such as is represented in text-fig, 74, the 
ovary lies in the middle of the segment from before behind and 
extends some way towards the middle of the segment from right 
to left. Tlie oviduct with its numerous braiicheKS, wliich has been 

Text-fig, 75. Text-fig, 76. 



Text-fig. 75, — A portion of tlie medullar}' parenchyma of In-ermieajmfer eapensis, 
showing centrally a condensation of tissue which is connected with the 
rudimentary uterus. 

Text-fig. 76. — A portion of the ovary of the same species with eggs (o.) detached 
from the ovary and lying in the parenchyma, and a portion of the 
network of tissue (a*.) which may possibly represent the uterus. 

already described, is seen to be prolonged into an extension not 
distiiigiiisbable from it, which runs for a little way into the 
medullary parenchyma towards the median point of the proglottid. 
It is quite short, and ends more or less abruptly in a strand of 
condensed parenchymal tissue, which is apt to be branched, 
sending out shorter strands of a similar appearance in an oblique 
direction. Some of these ceased after a short course. In neigh- 
bouring regions of the proglottid (text-figs. 75^ and 76) thei'e were 
patches or rather strand-like parts of the niediiilary parenchyma 
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exactly similar to those which have been described as coiitimioiis 
with the prolonged oviduct, but not always co ri tin nous witli it. 
They would seem to be produced indepenrientlj of the generative 
ducts. A iietw^ork aiTangeiuent <jfteii characterised these regions 
of the medullary parenchyma. This condition of the uterus 
characterised progiottiils in the same stage of evolution as those 
which mThysanotmnia gamhiana possessed an uterus with a distinct 
lumen. But if we are to compare them with earlier proglotticis in 
Thysmiotcenia^ then it must be remarked that in the present 
species of Inennicapsifer there is no such legular band of nuclei, 
marking out the future uterus, as exists in the former worm. 
The appearance is, in fact, totally different. In Inermiccqmfer 
the suggestion is merely of a crowding together in a quite 
irregular fashion and a local multiplication of the nuclei of the 
cells of the medullary parenchyma. In Thysanokema the nuclei 
are in orderly arrangement and regular sequence, obviously 
belonging to an organ which, as already pointed out, swells at 
its medianly situate end into an oval region of greater diameter. 
In Thysmiotmnia we have obviously a regular outgrowth of the 
generative system ; in my species of Inermimpsifer what would 
appear to be a condensation of parenchymal tissue in contact 
with and continuing on a very short, and in this species hollow, 
outgrowth of the generative duct. I am not clear whether the 
species described by Janieki agrees most nearly with the species 
described in the present paper or with Thyscmotcenia gamhiana. 
I am disposed to think that the branched strand in which the 
slightly prolonged oviduct ends in this hiermicctpsifer is not the 
homologue of the solid mass of cells in Thyscmotmnia gambiami, 
which afterwards becomes hollowed out to form the uterus 
of that worm; in this case Inermicapsifer hymeis agrees more 
closely with Thysanotmnia gcmnhuma than with the species 
described here. 

It might possibly be held that this network, which permeates 
the segment when seen in horizontal section, is merely a stage 
subsequent to that figiire<l by Janieki in a proglottid of some- 
where near the same stage of maturity as that which I am now 
considering in the species of Inermicapsifer studied by myself — 
that the lumen had, in fact, existed and had disappeared. That 
this is not the case is clear from the fact that in this stage there 
were not any ova contained in the mesh work, and in fact no 
ripe ova anywhere outside of the ovary. The meshwork formed 
by condensation of the parenchyma, in fact, precedes the extrusion 
of ova from the ovary. Btill, it may represent the imperfect 
remains of a retiform uterus such as is characteristic of the genus 
Dipylklmni or, better perhaps, in relation to the present genus, 
the Anoplocephalid genus Andrya. 

I have also been able to approach the question of the identity 
oi‘ non-identity of the cavity in which the eggs lie with the 
cavity of the uterus from another side. Text-fig. 77 represents 
portions of liorizontal sections through a proglottid in which the 

' m * ' 
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eggs are leaving tlie ova.ry to be scattered tbroiigli the iiiediillary 
pareiichyuia, tlioiigb iu this part.ictilar stage the whole pareii- 
eliyma is not iilletl with eggs as it is later and at the end when 
the whole medullary region is crammed with the pariiteriiie 
organs. As will be seen by a reference to the figures cited, the 
eggs lie partly in round or oval cavities which might well be 


Text-fig. 77. 



C 

Three sections through the medullary tissue in the neighbourhood of the 
ovary of Inermicapslfer eapemms, 

111 A a single ovum is shown to the left. In the centre is an oval area with 
strongly marlved walls, but filled with the ordinary medullary tissue. 

B shows eggs (o.) lying each in a single vesicle of the medullary tissue and three 
eggs lying in a cavity (o.e.). 

C. Three of the cavities (o.c.) containing eggs and also showing remains of the 
medullary tissue which is shown unaltered in A. 

thought to be uterine cavities were no further information 
forthcoming. I believe, however, that these cavities are not 
remnants of a uterus, as is held by Janicki to be the case with 
apparently similar cavities in Inermicapsifer hyram. A close 
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examination of tlie cavities seems to show that they are lined by 
a flattened epithelium, of which the nuclei are apparent and are 
represented in tlie figure, and there is a slight accentuation of 
the wail of the cavity, which is merely, as I think, the portion 
of the parenchymatous network which abuts upon the cavity and 
is not a special layer distinct from that; in this case the ap- 
parent lining epithelium should be regarded merely as the nuclei 
belonging to this part of the parenchymatous network. I l3elieve 
this to be the I'eal explanation ; for when we look carefully into 
the cavity itself, in which eggs lie in various numbers, there is 
nearly always, if not quite always, some granular detritus to be 
seen and which is shown in the figures referred to. This formless 
detritus (as it often, but not always, is) might, of course, be inter- 
preted as simply coagulated fluid which it would not be surprising 
to meet with in the interior ^of a uterus were this system of 
cavities the remains of a uterus. But, as will be seen, this 
detritus is susceptible of another explanation ; it is, as I think, 
the remains of the delicate parenchymal network originally 
present, as is shown in text-fig. 77 A, in these regions of the 
parenchyma set apart for the development of the eggs. The 
figure referred to shows plainly an area oval in section and with 
a slightly accentuated wall, marking it ofi* from the surrounding 
tissue, which is filled with parenchyma network, but does not as 
yet contain any eggs. If my contention is right, then it must 
follow that the space containing developing eggs is at least not 
always to be referred to a uterus. Nor is it in the least against 
this view that it is possible to meet with these circular spaces in 
which nothing is apparent but eggs — that is to say, no remains 
of the originally present parenchymal network, for this may have 
completely disappeared. I would furthermore point out that 
the position of the eggs in the nearly empty cavity shown in 
text-fig. 77 B suggests that they have only just forced themselves 
into the cavity. 

I have yet another argument to show imson against regarding 
the cavities of the paruterine organs in which the embryos are 
finally lodged as detached fragments of the pre-existing uterus ; 
or, at any rate, to show that they cannot always be so regarded. 
In text-fig. 77 B and text-fig. 76 is represented an ovum lodged 
in one of the meshes of the parenchymatous network of the 
medullary region without any special relation to the larger egg- 
containing cavities which have been looked upon as detached 
fragments of a uterus. There are plenty of such examples to 
be seen in sections of this age, and it is plain to me that eggs are 
constantly lodged singly in the parenchymal network. I argue 
this from the fact that in these cases the cavities lodging the 
eggs are in every way indistinguishable in size and appear- 
ance from the cavities of the parenchyma in which an egg is 
not lodged. It may be, of course, that these are eggs which 
got extruded from a uterine cavity and ■ forced into the sur- 
rounding parenchymatous network. But, it is equally reasonable 



590 


BE, F. E. BEDDARl) ON 


to asBiiine that they have got directly to their situation from the 
ovary (see text-fig. 76). The lax parenchymal tissue, the mesli- 
woi‘k of which is filled with a substance plainly visible as granular 
matter after staining with Ehrlich’s hfematoxylin, but not to be 
seen after staining with borax carmine, can offer little obstacle 
to the immigration of eggs ; so that in any case some of the 
pariiteriiie organs ai* * * § e without vestiges of an uterine cavity. 
I believe, as a matter of fact, that all are so, and that there is 
no persistent uterus in this worm. 

The paimterme organs of this species resemble those of the 
species which I described as Thysanotcmia’^K At the time when 
that cleseiiptioii was written, I believe that Jaiiicki’s careful 
account of the genus Imrmicapsifer with similar egg-capsules 
iiad not actimlly a.ppeared. 1 had not realised from the descrip- 
tions of Zschokkeslla that the organs containing the ripe eggs 
were doubtless of the same structure. I bad considered that 
those organs probably resembled the figure given by Ransom t, 
not entirely grasping the fact that that figure was intended rather 
as a diagram to distinguish between those species of Baminea 
which had several eggs enclosed in one capsule and those species 
ill wliicli each capsule had within it but one egg. I was thus 
misled, though not through Mr. Ransom’s fault. There was, of 
course, no other genus with which I could directly compare 
Thysanotcenia gamhiana, 

III defining the genus Zschohheella^ Ransom speaks of the fate 
of the uterus in the following words: — ^‘Uterus early breaks 
down into egg-capsules.” Earlier in his r4KSiime, Ransom defines 
the subfamily Linstowinse in the same way ; he remarks that the 
“ uteiais breaks down into egg-capsules.” As the subfamily 
Thysaiiosoininai is defined by the presence {inier alia) of numerous 
pariiterine organs, I thought myself justified in placing my genus, 
as I regarded it, in the latter subfamily and marked its affinities 
by the use of the generic name Thysanotmnm, I was indeed of 
opinion that the uterus in Zscliokkeella really persisted in separate 
pieces, each containing so many eggs. It appeared to me, in fact, 
after stiidying a tapeworm which I have lately described in tlie 
^ Proceedings ’ of this Society as Otiditcenia that the fate of 
the uterus in Zscliokkeella might be like that of Oiiditmuia, 
No figures are given by Fuhrmann in his account of Zscliokkeella 
lmstoi€i§ which illustrate this particular point, and the only 
reference to the matter is the assertion that the eggs are 
surrounded by a Parenchyrnhiille.” 

danicki [I, however, is apparently of my earlier opinion; 
for, in distinguishing between the genus Zsckokheella (written, 
as originally — Zschokkea) of Fuhrmann and his own genus . 


* P.Z.S. 1911, i>. 1001. 

t Bull. IJ.S. Nat. Mus. No. 60, 1909, p. 17, fig. 8. 

i F. Z. a 1912, p. 19.4. 

§ Gentraltl. t Bakt. u, Puras. Bd. xxxii, (1902). 

II Loc, ait, p. S93. 
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Imrmimpsij-er, he uses the differences between the egg-capsules 
ill the two genera. He considers that in ZscJiokkeelU the eggs 
lie eiiizeln in eiiifaehe Bindegewebskapseln/’ a difference wiiicli 
also appeared to me to hold good. I do not, however, feel confident 
about this point, and in view of other points of likeness between 
the genera arn disposed to compare more nearly tiie pariiteriiie 
organs in the two. In my paper upon Otkliimnia ]iist referred 
to I have dealt to some extent with the “ egg- capsules ” of 
Dcmmiea, of which the various figures published are not cjuite 
in unison. I find a Justification for this in the pariiteriiie organs 
of IrnTmicapsifeT capensis, where the appearances vary slightly 
among examples which I cannot refer to different species. 

To begin with, I prefer the name of paruteriiie organs for the 
structures in question, because they seem to me to be exactly 
comparable to structures so named in other tapeworms. They 
are, in fact, sacs formed out of the parenchymal tissue, wdietlier 
they have or have not ultimately a connection with the uterus. 
I should prefer to term the egg-containing spaces in Otkliimnia- 
“ egg-sacs ” which ' are formed in a different way, L e. by a 
breaking up of the uterus. When specimens of this Imrmk 
capsifer were examined alive in salt-solution, the individual 
paruterine organs could easily be squeezed out of the body 
by crushing it. They were then spherical or egg-shaped and 
appeared to be sarrounded by a thick, colourless, and almost 
structureless membrane. This membrane exhibited only faint 
striffi in a longitudinal direction, being thus concentric in reference 
to the whole body. The interior was filled with quite transparent 
spiierical embryos, between which were abundant cells with 
granular contents. 

In stained preparations (text-fig. 78) the outer layer was also 
perfectly distinguishable. It was stained more lightly than the 
inner by carmine and more deeply by logwood. A figure of the 
matux'e organ in Imrmimpsifer hyrmw is given by Janicki with 
which may be compared my own figure of the same organ in the 
species described here. The appearances shown by the organ in 
the living condition are not borne out by preserved and stained 
material. The outer layer is not fibrous but cellular, as shown 
by Janicki and others. This layer is, however, as a rule, quite 
distinct from the inner mass of cells immediately surrounding 
the embryos. The distinction between the two partly depends, 
as already mentioned, ' upon stains, and is not always obvious. 
I do not see in my specimens of Inermicapsifer echpemis so great- 
a distinction between the outer and inner cells in point of size 
and shape as does Dr. Janicki, which is perhaps rather remarkable 
in consideration of the very different appearances they present 
when living. The cells of both layers are, in fact, rounded and 
nucleated, and not greatly different in size and shape. Those 
of the inner layer are filled with larger spherules. They are 


* Loc^ cit pi. jiv. %. 
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separated by a more deeply staining reticnlnni, which appeal's to 
be similar to that of the general parenchyma. This forms a some- 
what thicker layer enclosing the whole organ. The reticiiiiun of 
tlie inner mass of cells is thicker than that of the outer layer, and 
the nuclei lying at intervals along its strands are very o]}vious. 
The reticulum also forms a distinct layer sepai'ating the outer from 
the inner mass of cells. In fact, the whole organ is of anappeai’”’ 
aiice more like that represented by Fuhrniaim for iMvainea 
than that by Jaiiicki. This is so, at any rate, a.s regards the 
outer layer. The interstitial substance of the inner mass of cells 
forming the reticulum is represented by Jaiiicki, liiit as of much 
greater relative extent than I have found it. 


Text-%. 78. 



Parateriiie organ of Inerinica^sifer capcims, showing difiereiitiatioii betAveeii 

outer and inner coat. 


The species that has just been described cannot, as 1 think, be 
referred to any of those enumerated by Jaiiicki. It differs from 
/. hjmais in the form of the scolex, in the fact that the tesfces 
are arranged in two sepanate masses in each proglottid instead 
of forming a continuous row. From /. interpositus my species 
differs also in the arrangement of the testes, and in the fact that 
the genital pores of /. interpositus are anteiior in position and 
open into a “well-marked cloaca, and also in the fact that the 
sexual products are ripe earlier in the body in L inter po situs. 

Nor can /. settii be confused with my species. For in the 
former the body is very short and consists of not more than 
70 progiottids. Moreover, the excretory vessels do not approach 


* ffev, Zool. Suisse, iv. (1896). 
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so nearly to the apex of the scolex; nor are they so coiled in that 
region as in my species. On tlie otiier handj the two species 
agree in the posterior position of the genital pores and the 
separation of the testes into two masses. There may l}e a 
difference also in the lack of an excretory network in /. 
of the existence of which Jaiiicki is not certain. 

There remain certain less-known species referred hy Jaiiicki to 
the genus hienmcapsifer with more or less certainty and of whose 
characters he gives some account. Of these ^ Timvia paronai 
cannot be identical with my species, since it possesses hooks; 

Tcenia spakda” of von Linstow is too imperfectly described to 
admit of its definite inclusion in the genus Inenmcapsifer. 
It cannot, however, be identical with my species, since the cirrus 
sac is apparently much larger (^‘Der Cirriisbeiitel nimmt 1/7 
des Qiierdiirchmessers ein ”) and the testes are scattered through 
the greater part of the segment. Tcenm glmidhorensis of 
Klaptocz is very imperfectly known, but a pit upon the scolex 
shows that it is not identical with my species. 

From /. critioiis of Pagensteciier (which is perhaps identical 
with another species described below), the pi*esent species can 
be distinguished by the grouping of the testes into two masses. 

/. pagenstecheri of Setti differs from my species by its few 
progiottids (not more than 80) ; otherwise it seems to present 
more resemblances to my species than any other form except 
/. settii by virtue of the posterior position of the genital pores. 

To a species termed by Nassonov Anoplocephala hyracis RucL 
var. hepatica, and by Janicki Iiiermicapsifer spec.?” I shall 
recur in considering some worms from the gall-bladder of Procmia 
capensis. In the meantime my own species may be thus defined 
and named : — 


Inermicapsifer capensis, sp. n. 

Length about 95 mm.^ breadth 2 mm.; number of progiottids 200. 
Scolex ioider than the neck. Progiottids at end of body nearly m 
long as tvide. Genital pores uoiilateral near to posterior end of 
progiottids j not borne %bpon a conspicuous projection. Testes in 
ttvo separate gro'ups, one on pore side and one on opposite side of 
proglottid. Vas deferens forms a netioorh ; a large msimla 
semdnalis present ; cirrus sac small ^ filled loith slightly coiled and 
dilated sperm-Puct. Uterus short and not persistent. Many 
paruterine organs^ each containing several embryos. 

Hab. Procavia capensis. 


On Species of the Genus Hyracotenia, gen. nov. 

Along with the numerous examples of the tapeworm which I 
have described here as Inermicapsifer capensis^ I found in the gut 
of the Hyrax two complete or nearly complete examples of a tape- 
worm which has quite a different external appearance, and whose 
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iiiteriia.l structure is different from that of tlie forinei’ species. 
Before exa.minirig it anatomically it was, of course, impossible to 
say wlietlier or no these worms ])elonged to the genus referred to, 
a, lid even now it is possible that they may be of the same species as 
one or more of those which Janicki has — provisionally, at any rate, 
— assigned to the genus Inermicapsifer, They are, however, 


Text-fig. 79. 



M^racoicema h^racU. X 2. 


clearly not members of that genus, as the following account of 
their structure will prove. ISTor can I, with any confidence, refer 
them to any other known genus. Hence I propose the above name, 
which is indicative of their habitat. I shall enquire later as to 



NEW TAPEWOEMS EEOM THE HYRAX. 


595 


tlie pOKSsibility of tiieir identity with any other species known from 
the Hyrax. Tlie two worms belong, as I think, to two difierent 
species, but are refera]3le to the same genus without any doubt. 
I shall consider the anatomy of both of them togetlier. 

The larger specimen (text-fig. 79) measures! about 90 mm. in 
length by a greatest diameter of 5-6 mm. The proglotticls are 
very short in an antero-posterior direction, but, at any rate some 
way back in the body, rather thick. If there is a neck present at 
all it is very short. The scolex is unarmed and distinctly marked 
off from the strobila, but not much wider than the ensuing body. 
The latter increases gradually in width up to the widest point, 
and towards the end of the body again decreases. Of the smaller 
specimen I cannot give such precise details, since, believing at first 
that both specimens were of the same species, I investigated this 
individual anatomically without making full notes on its external 
characters. It was, however, rather shorter and of less breadth, 
while the anterior narrower region of the body widened out to 
the full dimensions rather sooner than in the larger specimen. 

I have investigated the scolex by means of longitudinal sections 
only in the smaller specimen last referred to. The four suckers 
look directly upwards, their orifice being terminal in such sections. 
There is nothing remarkable that I could detect about their 
structure. They do not bulge to any extent from the sides of 
the. scolex, and these sections show that ^tlie scolex is hardly, if 
indeed at all, wdder than the immediately following strobila. The 
rudimentary rostellum is merely a hemispherical elevation lying 
between the suckers. There is no terminal pit of any kind and 
no hooks discoverable. The water vascular tubes extend into the 
rostellum. Of the larger specimen I only examined the scolex 
without destroying it. It is clear that the structure is the same 
in all the points mentioned above, but I am not able to report 
upon the water vascular tubes in this region. 

The structure of the body-wall (text-fig. 80) also differentiates 
these two species from the Inemiicwpsifer whose anatomy has been 
described above. The principal difierence lies in the much more 
marked layer of tiunsversely running fibres which !30iiiid the 
cortical layer internally and the medullary parenchyma externally. 
This layer is very much the same — I think exactly the same— in 
both of the two individuals of this genus w^hich I refer later to 
different species. It is composed of very delicate fibres ; but the 
layer, as a whole, is rendered more conspicuous by the fact that large 
fibres belonging to the longitudinal layer occur bet\f een the trans- 
versely running fibres. The cortical parenchyma is nearly as thick 
as the meduiiaiy. The stout longitudinal fibres which run in the 
former are to be found in the greatest numbers at alx)ut the 
middle of the cortical layer, but they occur elsewhere. They are 
not massed into large bundles, but two or three are here and there 
closely associated. This massing of the longitudinal fibres is not 
obvious in the larger specimen. 
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Tile excretory vessels consist of tlie usual dorsal and ventral, tnbes 
running coutiiiiiously tlirough tlie strohila. Aiiteriorl}’’ there is 
less ditference ill tliG calibre of these tubes than posteriorly. The 
position in relation to eacli other also becomes altered . In iin in at lire 
segments (wliere I liave studied the excretoiy tubes) the rather 
siiialler dorsal vessel lies obliquely above the ventral vessel to the 

Text-hg. 80. 



Ifi/mcotaema 

Transverse section tlirongh a proglottid. 

fli). Dorsal excretory tube. T, Row of testes. K Vitelline gland, 

n.o. Ventral excretory tube. 

pore side of tlie same. In maturer proglottids the t\yo vessels are 
pi’aeticiilly superpo.sedj and the dorsal vessel is at times so minute 
as to escaipe observation. Both of these vessels are connected 
with a network of larger and smaller water va.scular capillaries 
which traverse the meduOary region of the body. I have seen 
branches of these ending in a testis, and it becomes a matter of 
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great interest to enquire if tliis network is directly connected with 
tlie network of vasa efferentia. But I have at present no further 
facts to ofter. 

The ornri/ of this tapeworm is unquestionably single. It lies 
on til© pore side of each proglottid in the neighbourhood of the two 
longitudinal water vessels of that side. The ovarj is apparently 
sometimes quite anterior to the testes, and sometimes is sur- 
rounded latei^ally by them. The vitelline gland is posterior to the 
ovary, which is thus the most anterior of the generative organs. 


Text-fig. 81 . Text-fig. 82 . 



Text-fig. 81.~~Part of a transverse section through a proglottid of Mp'acotcenm 
hyraeis^ to illustrate the immature ovary. 
dM. Dorsal excretory tube. o. Ovary, Ventral excretory tube. 


Text-fig, 82. — ^Transverse section of one-half of a proglottid of the same species. 

il,v. Dorsal excretory tube. o. Part of ovary, r.s. Beceptiiculum seminis. 
spd. Sperm-duct. f. Testes. •B.g. Vitelline gland, Ventral excretory tube. 

Its exact' position with reference to the two water vascular vessels 
is not always identical. It is more dorsal or more ventral, as the 
case may be, and is sometimes entirely to the pore side of the 
ventral tube of the excretory system, and sometimes entirely to 
the median side of that tube ; sometimes it extends to both sides. 
In any case- it^ lies more or less between the doiml and ventral 
excretory tubes. The ovary is not solid and compact, but armnged 
in a series of finger-like outgrowths radiating outwards and 
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dorsally. In young ovailes, such as the one figured in text- 
fig. 81, the riper eggs lie in straight lines connected by delicate 
threads with the central mass, and suggestive almost of the 
pseiidopodia of a Rliizopod with the eggs cariied along them. 
This radiating appearance of the ovary is retained until the organ 
is quite mature, when it consists of a group of sacs with, for the 
most part, definite walls, enclosed in which lie the ripe ova. I 
refer to this appearance of the ovary in considering the uterus on 
a later page. It seems possible that this condition of the ovary 
is to be compared to the testes, and that there are really several 
separate ovaries, which, however, are more closely adpressed than 
are the testes. In any case we have instances, like Stilesici^ 
where the single ovary consists simply of a single mass of egg- 
cells, a condition which is to be compared with one of the sub- 
divisions of the ovary in the present species. 

The vUellim gland in the immature segments lies exactly 
opposite to the ovary, the vagina dividing, as described later, into 
two ducts, wdiieh end respectively in the ovary and vitelline gland. 
It is large and eonspiciions in the mature proglottid. The shell- 
gland is also quite conspicuous in this tapeworm. 

The vagina is wider and with thicker walls for a short space 
after its orifice on to the exterior. It then narrows and runs a 
very straight coiu*se towards the interior of the pinglotticL It 
tlieii becomes again wider, and opens gradually or abruptly into 
a dilated receptaciiliim seminis, which lies beside the vesicula 
seminalis. This region of the female duct is thin- walled. It is 
on a level with the ventral w’ater-vessel. From the median end 
of the swollen receptaculum aidse two tubes, one of them being 
the vitelline duct and the other the duct leading to the shell-gland 
and to the ovary. These two ducts are very much narrower than 
the receptaculum, into which they suddenly open. In immature 
proglottids the receptaculum is rather wider than the vagina, and 
gradually widens towards the internally situated end, there 
diverging into two horns which are respectively the \itelime 
duct and the ovarian duet. These ducts are in these immature 
segments of hardly less cjrlibre than the end of the receptaculum 
into -wliich tliey open. These and the speim-duct pass towanls 
the exterioi* between the dorsal and ventral water vascular tubes. 

The terminal region of the vagina, i, e, that part nearest to the 
external orifice of the tube, has a lining which is very deeply 
stained by logwood, and so has the narrow region which imme- 
diately ensues ; the rest of the vagina is not deeply stained in this 
way. I noticed in the larger of the two specimens which I report 
upon ill the present communication that the narrow region of the 
vagina lying between the terminal part and the portion which 
may be termed receptaculum was much shorter than in the other 
example. I am not certain, howevei’, whether there iiiay not be 
some variation in this matter from segment to segment, an ex- 
pansion of the lumen accounting for the different appearance. It 
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is certain, moreover, that the wide internal region of the vaoina 
before it divides into vitelline duct and ovarian duct, is siisceiSihle 
to variation ; for in some cases it was an abruptly formed spherical 
sac, at other times merely a wider tube than the iiiiiriediately pre- 
ceding region of the vagina. 1 mention later that the end of the 
receptaciiliim contains ripe ova in the mature proglottids. I have 
never seen spermatozoa therein. 

Uterus . — In both of the two examples of this species the last few 
segments became somewhat shorter from side to side than those in 
front, and were also longer in the antero-posterior direction. One 
would naturally associate these changes in the facies of the pro- 
glottids wdth complete maturity and the existence in those segments 
of embryos. As I find in these segments completely ripe eggs quite 
detached from the ovary and associated togetiier in small liiasses 
I shall assume that the anatomical structure of these proglottids 
is that of complete maturity. Iii this case the present species 
differs from those which we have been considering by the entire 
absence of numerous paruterine organs like those of Imrmi- 
capsifer, etc. Even were these terminal segments not so fully 
mature as I presume them to be, there would be, I should 
imagine, at least some preparation for the formation of the 
paruterine organs. But there is none. 

The ripe eggs were massed into more or less spherical gi'oups 
surrounded by a membrane. These were not to be distinguished 
from the lobes of the ripe ovary, and I imagine that they wei^e 
merely the persistent ovary. In addition to these masses of eggs, 
the end of the vagina, i. e. the dilated portion which I have teriiied 
receptaeiilum seminis, was found in many Ciises to be full or nearly 
full of ripe eggs unaccompanied by any intersfcitiaJ ceils. This 
was not only the case with a receptaculum which was swollen into 
a spherical contour at its base, but also in cases wliere the re- 
ceptaciiluni ended merely as a slightly wider tubular sac. I have 
no reason whatever to doubt these facts, as the receptaculum is 
quite easy of identification. I am therefore disposed to think 
tiiat thei‘e is no uterus as a distinct and separate structure, but 
that the eggs are partly voided into the receptaculum and partly 
remain in situ awaiting the loosening and perhaps disintegration 
of the proglottids. It may be that one of the rounded sacs wliich I 
regard as an ovary is really a uterus. Of this I cannot be positive, 
especially in view of the very few completely mature proglottids 
in both specimens. That both specimens were identical looks as 
if the conditions above described are to be regarded as normal, 

The testes extend through a good part of each proglottid, and, 
as seen in sagittal sections, there are five or six rows of them 
laterally, though not so many in the median i^egion. In transverse 
sections they are seen to extend from edge to edge of each segment, 
being nowhere interrupted save where they meet with the female 
reproductive organ. This row is mostly.one deep, but in places two 
or even three deep. I counted from 40 to 50 of so of separate testes 
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ill a single complete transverse series. There are tiixis altogether 
two or three liiiiidred of these gonads to each imiture proglottid. 
In more inn nature segments the testes did not appear to extend 
to the pore side of the longitudinal water- vessels but to stop 
short before quite reaching the median side of those vessels. In 
a mature segment I found that 44 out of the 50 sections whicli 
displayed it in its entirety were occupied by the testes, which thus 
fill up most of the segment, though the proportions were not always 
exactly as stated in the above instance. In proglottids from the 
other example of this species 3 sections without testes were fol- 
lowed by 1 5 sections showing testes, and these again by 5 without 
testes, and thereafter 14 with testes. It is therefore obviously the 
ease that the testes occupy a great deal of the segments. 

It will be observed that there is no grouping of the testes into 
two masses such as I have described in Inemiiccqysifer capensis. 
They lie inaiidy behind the ovary and ^dtelliiie gland, and in some 
proglottids the ovary lay rather more distinctly in front of the male 
gonads. The testes are more or less spherical or egg-shaped, and 
when ripe are seen to be surrounded by a layer of spermatozoa, 
which lie therefore^ as I take it, in a cavity surrounding the 
testis, a cmlomic cavity. I never found the testes of this tape- 
worm to be pear-shaped, like those of Inerm.icapsifer, Further- 
more, the testes, all of them, lie dispersed in quite unaltered 
parenchyma. As is very generally the case among the members 
of this group, the testes were mature much more antei'iorly in the 
body to the ovary. It is, indeed, a striking feature of the present 
species, and one in which it contrasts, for example, with the 
species of Inermdmpsifer that has just been described, that the 
matiii’e testes occupy so many segments of the body, wliile the 
mature ovaries are so exceedingly limited in the number of seg- 
ments in wdiich they are found. The efferent tubules which 
collect the sperm form a very definite network (see text-iig. 83), 
which is copious and formed often of unequally sized vessels. A 
similar network has been described in other tapeworms, foi* 
example in Okapmannia* , 

The ms deferens of this species (text-fig. 82, p. 597) is cpiite dif- 
ferent from that of the species which we have already considered. 
The reticulate efferent ducts finally find tlieir way into a large sac, 
whicli in the matine segments is stufied with sperm, and which lies 
in the female generative mass alongside of the receptaculiim 
ovorum. This large vesicnla seminalis is flask-shaped, and tliere- 
fore gradually narro%vs and emerges from the female generative 
mass as it passes toxvards the genital orifice. It is impossible to 
draw a hard-and-fast line between the vesicula seminalis and the 
sperm-duct proper witJi which it is continuous, for tlie gradual 
diminution in calibre of the entire tube febids such a delimitation 
The tube pursues a winding course, narrowing gi'aduaily and but 
slightly ; it never forms an actual coil like’ the sperm-duct of so 


* See PulirmaiHi, Swedish Zool Exped. Egjpt, 1909, pt, iii, 
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iTiaBj other — indeed tlie majority of —Tetraeotylea, bat is at most 
once or twice lient upon itself. It becomes very irirrow Foi- a 


Texfc-lig. 83. 



P<,i-tiou of medullary region of a proglottid of Kgraootimin liyfacU, to illustrate 

lifttwor’k formed by vaaa efftereutia {iKd,). 

T. Testis, tc. Truusvoi-ae muscular layer, a. u. Ventral excretory tube. 
Peoc. 2ool. Soc.— 1912, No. XL. 
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short distance in front of its opening into the cirrus sac. The 
course of the sperm-duct is roughly parallel to that of the vagiiiaj 
with "which it miglit be sometimes confused in those cases where 
the vagina has not so abrupt a transition into the receptixciiliiiii.^ 
Along the course of the sperm-duct, which in ripe segments is 
gorged with sperm almost throughout, there lie masses of what 
appear to be prostatic cells, similar in the fact of their existence 
to those of Inemiicapsifh\ but different in appearance. In the 
present species these cells are of a clear, almost hyaline, ap- 
pearance, wdiicli is possibly due to the state of their activity at 
the time when the worm was killed. In Inerm/wapsifer oapensis 
and ill the species which I originally named Thysmiotmiia gam- 
hiana^ the prostatic cells were darkly staining and granular. 
Nevertheless, they appear to be equivalent structures in the two 
tapeworms. In sections where the sperm-duct appears in trans- 
verse section, these cells present the appearance of a winding duct 
cut transversely. This appearance is due to the clear cells 
clustered round the actual sperm -duct, which, as already said, is 
narrow of calibre close to where it opens into the cirrus sac, and 
thus not obvious in such sections. There can be no mistake, 
however, in transverse sections of proglottids, where the course 
of the sperm- duct is easily to be followed owing to its being filled 
with sperm. 

In the second and larger individual there are certain definite 
cliftereiices in the form of the sperm-duct. The tube has no such 
great dilatation into a vesicuia seminalis, and it is very much more 
coiled as it approaches the cirrus sac. It has, in fact, the large 
and close coil ivliich is so typical of tapeworms. There is certainly 
nothing of the kind in the other individual. The clear cells 
already spoken of form a complete layer one cell thick round 
the mass of sperm in the sperm-duct, and are therefore, I take it, 
simply the epithelial wall of the sperm-duct. As the sperm-duct 
was in parts foil of sperm, this difference cannot be owing, I 
believe, to the difterent stages of the' maturity of the proglottids 
in this tapeworm as compared with those already described. It 
must, I tiiink, be a specific difference, with which also, it will be 
observed, go difterences in the position of the ovary and vitelline 
gland. 

The cirms sac of this worm is not at all large as in the allied 
forms comprised in the genera Imrmicapsifer and Zscholckeella, 
It can be seen in sagittal sections to lie straight in front of the 
vagina, close to the external aperture, and I have not noticed any 
genital cloaca. There is certainly nothing of any size, and in one 
section the penis was seen to protrude on to the exterior directly 
from the cirrus sac without any intermediate and common 
chamber. The cirrus sac is oval in form and surrounded, as is 
usual, by a strong layer of muscles. I could not see any indications 
of a flask shape such as is so common in tapeworms. In the in- 
terior of the sac are the usual nuclei belonging, it is to be presumed, 
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to delicate muscles wliicii I'etraet the eiiTiis. The latter was 
relatively wide and short aii«l the sperni-diict within the cirnis 
sac not coiled. The protruded liiale copuiatory organ reiuinded 
one ratlier of the penis of Anoplotmnm than of a ciiTiiSj for it 
was wider at the free end than just wuthin the cirrus sac. 

It is evident that this genus presents many reseiiibiaiices 
to tile genera ZsclioMeellcb and Inermicapslfer f. It agrees with 
those genera in the following assemblage of cliaraetei's *. — The head 
is iiiiarmed and the excretory tubules form a plexus, or at least a 
coil, at the very extremity of the rostelliim, as in the species which 
has just been described ; the segments are narrow and the genital 
pores are unilateral. The excretory tuljules furthermore form a 
plexus wdtliin the medullary parenchyma throughout the body. 
The ovary lies to the pore side of the segments and is distinctly 
not a double organ ; the vagina dilates into a wide receptaculiim 
semiiiis. The cirrus sac, moreover, is small as contrasted with that 
of many other tapeworms. On the other hand, there are certain 
characters which argue against this placing of the worm whose 
anatomy has just been described. These are as follows: — The 
sperm-duct in our species is short and almost immediately dilates 
into a large and long seminal vesicle, a state of affairs which is not 
met with in the species of Inerniicapsifer known at present.- 
Finally, the network formed by the vasa efferentia is a feature 
hitherto unknown in the genus Zschohkeella^ though it occurs in 
Inerniiecqjsifer. Inasmuch as a reticular disposition of the vasa 
efferentia is not necessarily diagnostic of a given genus as far as 
we know, for it occurs in Ghapmminia lapka and Hymemlepis 
retimlata and not in other (at any rate in some other) species of tliah 
genus, this fact alone would not perhaps necessitate the removal 
of the present species from the genus Zsclmhkeella to which other 
important charactei'S would appear to assign it. But there m a 
negative character which may be of very great importance. In 
neither of the, two inclmcluals which I have studied was there the 
least trace of the formation of the characteristic egg-capsules/^ 
which I prefer for reasons already given to call para ter ine 
organs. 

In all the species of Zsehohkmlla and Inermimpsifer examined 
from this point of view, the formation of these capsules began 
perhaps rather far back in the body, but still a long way before 
the actual termination. How both examples of the present genus- 
in, my possession endec! posteriorly in a few segments which 
were rather longer' than those preceding them and at the same 
time rather narrower, suggesting, in fact, the end of the body. 
They were, moreover, thicker than unripe segments. If this be 
not the completely' mature end of the body, the worm would be 
very exceptional in the deferring of the egg-reservoirs to a ^ point 
so very far behind the scolex. Besides, two specimens selected at 

* See Beddard, P.Z!, S. 1911, p. 1015, 215. 

t Foi* tlie generic diatiuctions see below, p. W. 

m* 
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i’aiidoin from tlie same host wouL'l hardily he likely to prove hoth 
abnoriiial in any way^ Finally, we ha-ve in these segments 
roiiinled sees with ripe eggs, though it must be ailiiiitt-ed that 
these were eggs aial not embryos. Some riper proglottids may, 
however, be missing ; but even then the conimeiieeiiient of the 
pariiterine organs vvouhl surely he visible. 

It is therefore, as I think, impossible to include these worms 
ill either of the genera with -which I have Just compared tlieim 
Of the remaining Anoploceplialidm (to which family I think 
that these worms must ]>e referred) there a.i*e only the genera 
belonging to the subfamily Atiojylocephalhue, Of these Cittotmiia 
and Momezki need not be considered, since their generative 
a.pparatiis is double in each segment. Of the remaining’ genera 
iioiie agree with the two worms under consideration in all of the 
following points, viz., uterus at most inconspicuous, cirrus sac 
small, genital pores unilateral, ovaiy to pore side of proglottids, 
genital ducts pass between excretory vessels, testes posterior. I 
believe, tiierefore, that they lunst be referred to a iiew’ genus. 

This new genus may be thus defined 

HjracotsBuia* 

Scohx miamied^ 'with /owr unarined suckers. ProyloUkU 'wide 
mid verp short, a little longer at extreme end of hody, hut always 
nmch ‘toider tliau long. Genital miilaleral, not home upon 

■papilke. Cortical parenchyma thick, separated from medullary hy 
a thin layer of eireatlar fibres. Water vascular tubes four, dorsal 
and trmtral, the latter larger, connected hy a neticork of capil- 
laries. Testes nn7nerous, dorsal in 2josition, lying behind and to 
sides of omry ; tmsa efferentia forming a neitoork : sgierm-duct 
u)lde aud sinuous or coiled ; cirrus sac small ; a- short hluait wide 
pfyms protrusihle. Ovary near water-tiihes of ‘pore side, single, iu' 
front of vitelline gland; dAlated receptaciduni sem-mis and very 
uarrmo vagina. Uterus small and sac-like ; organs 

ahsenl. 

Hab. Procavia capensis. 

It is not possible for me to distinguish definitely at present 
between generic and specific chax\acters. The above embody 
characters usually considered in generic definitions. The two 
species may be, for the pi’eseut at least, defined as follows 

(1) Hjracotsenia procavia, sp. n. 

Length about 90 mm. ; gi'eatest diameter 5~6 mmi. Body attains 
Us greatest imlth about 25 mm. from anterior end. Testes very 
numerous. rather dilated tmsteriorhp much coiled 

anteriorly. Ovary ventral, on outer side only or both sides of 
ventral vessel : vitelline glands dorsal. Vagina not greatly dilated 
posteriorly. 
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(2) Hyracotailia kyracis, sp. n. 

Leagth about 70 mni. ; greatest diameter 4*5 mhu Body aUnhis 
its greatest uBidth about (> rum. from anterior end. Testes less 
n.timerous. Rp&rm-duct much dilated, posteriorly^ simioiis hut mt 
coiled anteriorly. Ovary more dorsal^ to median side of water- 
vessels ; vitelline glands ventral. Vagina usually much dilated 
'jmsteriofly. 

We now come to the consideration of the question of the 
possible identity of either or both of the above species with any of 
those enumerated from the Hyrax by Janicki. The only species 
of that series that can be considered (if, that is to say, there are 
really no parateriiie organs in the forms described by myself) 
are Tmnia {Anoploce.pJiala'l) gondokorensis of Klaptocz'^, Tmiki 
{Anoylocephala) spuiida of v.Liinstowt, and Anoplocephida kyracis. 
vnT.hepaticaoi KassonowJ, termed Tae^mticapsiferBpec. ? by Jaiiicki. 
Of these Kkptocz^s species has a sinail scolex like the species 
described 1)y me, but also an apical depression (? a riidinieiitary 
rostelliiiii) which my species have not. Furthermore, the pro- 
glottids appear to be much smaller. In the species of v. Linstow 
we find too great a, breadth, and the ciiTus sac is too large for 
comparison with my species. The shape and proportions of 
Nassoiiow’s species are like mine, but the seolex has a conical 
process. In all these species the detaOs are insufficient. 

There are thus in African animals — chiefly in Mammals (mostly 
in the Hyrax (Frocarm), but also in Bodents and Lemurs), but 
extending to Birds (Ahmikla ptiloidiyncka) — a group of woms 
Avhich show at least specific difierences, but all of which have the 
following chcuracters in common, viz., head unarmed and no neck, 
proglottids wider than long and as a rule very much so, genital 
pores imilateial, cirrus sac not very large, testes numerous, ovary 
not double. To these eluiractei'S may possibly be added, if -we 
exclude the species described above as Hyracokmia spp., or are 
led by further material to interpret their anatomy ditferently, the 
formation of numerous paruterine organs — or egg-capsules as they 
have been termed by others. 

These characters (excluding the fate of the uterus) seem to me 
to necessitate the inclusion of this group of wmiins in the family 
Anoplocephalid^e. 

The various species which agree in the foregoing characters 
cannot, however, on these alone be massed into one a.nd the same 
genus without further consideration. If we subtract from the 
assemblage the species which I have described as Mymcotmiia 
procmvim, and which, as I think, must, in any case be withdmwn 
from the gi*oiip, the reasons for uniting the rest under a single 
generic name become more striking. ' For in this case all, of the 
species possess paruterine organs of the same kind, unless, indeed, 

* S.B. VVieo. Ak. 1906. f Jen. Zeitsclir. Natarw. xxxv. 1901. 

I Arb. Zool. Lab. XJiiiv. Warschau, 1897. 
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Jaiiicki be rigiit in inferring that Zschokkeella really diffei'S, a 
point wliicli I have already gone into above (see p, 590). The 
description of a second species of Zschokkeella"^' from a Oerco- 
pithecus floes not throw any farther liglit upon this pa,rticiilar 
ii'iatteiv If it were not for the fact that Damiuea seems in 
some of its speciCvS to posvsess paruterine organs of the same type, 
the African worms referred to might well be regarded as all 
congeneric, in which case, of course, Zschokkeella would have to be 
the name, 

Jaiiicki appears to me to be rather hard put to it to separate 
liis Tmrmicapslfer from Zschokkeella. The differences are certainly 
small. As already stated, he relies upon supposed differences in 
the paruterine organs of which I am disposed to doubt the 
existence. He also mentions the thickness of the muscular walls 
in Zschokkeella^ a,s compared with Ine7'micapsifer^ and a few other 
points which seem to me to be of minor importance and not even 
collectively as of generic rank. Janicki's comparisons are based 
chiefly upon his own account of Inei'micapsife^' Iiyracis^ which was 
the only species investigated by him in a detailed fashion. I do 
not tliink that a further examination of other species referi’ed to 
by Jaiiicki will necessarily prove the identity of Inermicapsifer and 
Zschokkeella throughout. I would point out that my own account 
in the present paper of I. capenisis shows some differences between 
that species and 1. kyracis. These differences are mainly the 
posterior position of the genital pore, the existence of a vesicula 
semiiialis, the complete separation of two groups of testes, and the 
presence of a rete mirabile along the course of the sperm-duct. 
Finally, the uterus is much more rudimentary in /. ca^nnsis than 
ill I. hyracis. In some of these characters it would appear that 
I. settii agrees with my species and difters from I. hyracis. A. 
further examination of these species may show that they agree 
in other characters not referred to by Jaiiicki in his resum^^ of 
these forms. 

I would reserve the generic mime Inermicapsifer for these forms 
and refer “ Inermicapsifer ” hyracis to Zschokkeella. There now 
remains my genus ThyscmioUmia. Of that genus I have described 
tivo species which show many differences of structure. Thjsano- 
tmiia gambiana is, as I now think, undoubtedly to be referred to 
Zschokkeella, with which it agrees in all points, if we may assume 
that the paruterine bodies are identical in the two. On the other 
hand, it will be, as I think, advisable to retain the name Thysano- 
tmnia for the second species of the genus {T. lemmris), which differs 
mainly in the following points : — There is no plexus of excretory 
tubes and the ventral vessel is very large, the dorsal being appa- 
rently absent in mature segments ; the ventral vessels are connected 
in each segment by the usual transverse trunks; the receptaculum 
seminis is quite different from that of the other forms ; the uterus 


* Z. remoiaf see \\ Linstow, Zeitscbr. wiss. Zool. Ixxxii. 1905. 
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is more rudimentary tliaii in Zschokheelki, I shoiikl distiugiiisli 
tlie various genera thus : — 

I. Excretory system foi'ms a network in each segment. Eecep- 

taciiliim seminis long and forming end of vagina. Cirrus sac 
small. 

A. Genital pores median on edge of segment. Testes forming a 

continuous row. No vesicula semiiialis. Uterus well 
developed at first ZsckokkeeUa, 

B. Genital pores posterior on edge of segment. Testes in two 

groups. Large vesicula seminalis present. Seminal ducts 
form a network. Uterus never well developed. 

Inemiimpsifer, 

II. No excretory network. Beceptaciiliim short and globular 

along the course of vagina. Cirrus sac rather large. 

A. Genital pores on conspicuous papilla. Testes forming 
continuous row. Uterus never well developed. 

Th'^smwtmnia. 

This arrangement is naturally only tentative, since we are at 
present in need of more information concerning the majority of 
the species already known from the Hyrax and enumerated by 
J anicki in the paper which lias been so often referred to. There 
are also points in the structure of the species referred to the genus 
Zschokkeella which demand further investigation. 


32. Additional Notes on the Living Specimens of the 
Australian Lung-fish {Cemtodus forsteri) in the Collection 
of the Zoological Society of London. By Bashford 

[Received February 9, 1913 : Bead April 2, 1913.] 

(Text-figures 84 Sc 85.) 
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The two specimens of the Australian Lung-fish in the Zoolo- 
gical Society's collection have been living under iinclianged 
conditions since 1898, C e, about fourteen years. In this time 
they have been observed repeatedly by zoologists, whose interest 
in these impoi*tant and rare batrachian-iike fishes has led them, 
in several instances, to publish their, notes in detail. There 
is still, however, much to learn about the habits of these 
fishes, and it is to be hoped that, the opportunity will be 
seized generally to observe the present specimens, especially 

Commimicated by tbe Skobwabt. 
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since it is fail* tc? assume tliat they are living miller fairly 
iioriual conditions. In this connection it may be mentioned 
that the fishes liave been subjected to no changes in their 
at]iii'irial imbitat ; indeed, they liave reinainefl practically uiidis- 
tui'becl for over a decade. 

Among the notes dealing with these specimens are those of 
the present writer, published six j^ea-rs ago in the ‘ Proceedings ’ cd 
the Zoological Bociety of London (1906, vol. i. pp. 168-178), a con- 
tri])iition which gave also data about Ceratoclus summarized from 
earlier literataire. In tliis paper details were recorded regarding 
the iiioveiiieiits of the lishes, their mode of breathing, both with 
gills a.iid lungs, their manner of feeding, their nocturnal activity, 
and ill gf3ueral their salamander-like habits. 

The writer had again the opportunity of observing these 
specimens during June 1911; his supplemental notes are as 
follows : — 

Colour . — One of the hshes, the larger one, remains notably 
darker than the other. This <listiiietioii in colour, therefore, 
is neither abnormal nor seasonal. Nor can there be vast adaptive 
colour changes in (Jeratodus^ for the reaction to similar sur- 
roiiiiclings would then be the same in the two fishes. Is the 
darker specimen a male '? 

So far as coiiltl be learned, the fishes iiave shown no evidence 
of sexual activity. The colours have remained constant, and 
there have been no signs of the luilliant tones noted by Schiiieltz 
(1876, J. Mils. Godeffr., vol. vhi, p. According to his 

account, the ventral side of Ceralodm is of a, deep orange-red, 
and several sctiles on the sides are margined with red ; 
nothing is said, however, of the relation of these colours to the 
season. From the characters of the present specimens, and by 
analogy with A^nia, we can safely conclude that the tones of 
orange and red appear only at the time of spawning. In Amiu^ 
aqiiariiiin-kept fishes show no bright colours, but under native 
conditions the male fish develops wonderful brillkiicy; the spot 
at the base of tlie tail is conspkuious, retl scale-margins appeal*, 
and the hinder ahrlomeu glows with tones of orange. 

It w^iis noted (191])fcliat the paired fins were margined wit!) 
a narrow wliite band. Ooidil this have been an indication of 
a breeding colour? No coloration of this kind was seen on tlie 
edges of the impaired fins. 

Size . — At present the darker specimen measures 33^- iiiclme, 
the lighter 291 inches, having grown Init a very few inches during 
the past seven years. They have reached, accordingly, nearly 
their greatest length, Macleay leading us to infer that 3 feet is 
about their maximum (Oat. Austr, Fishes, p. 284). Exception- 
ally, however, a specimen may measure 45 inches, such a case 
having been cited by O'Oonnor (1897). 

— The present specimens give us an idea of the' age to which 
Ceralodm may attain. We have in 'the first place data that they 
have grown, broadly speaking, at the i*ate of three quarters of an 
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inch ariiiually for the last thirteen yen.rs. At this rate the present 
fislies are over forty years old, and a Mi of the record size 
(45 inches) would be over sixty. But this assumes that the rate 
of growth iiijength is approximately unifomi in fishes of different 
Jiges, In point of fact it is known that fislies in all groups grow 
quickly when young, and slowly, if at ail, when old : it is also 
known that under favourable conditions a fish iimy grow with 
far greater rapidity. In the case of Oeratodiis the rate of growth 
of the young is as follows : — 


Length of specimen. 

Age. 

inches 

.A. 


16 

11 

16 

1 month. 

AL 

montih 

16 ••••■•••••••••• 


yi 

... 2 months. 

1 

... 2 months. 

n 

... 6 months. 

H 

... 7 months. 

*^iff 

... months. 

2| 

... 8 months. 


'Notes from sta|2;es 
I reared in balanced 
> aquaria in Gayiidali, 
Queensland, by Mr. 
Thomas Illidge.) 


In stages lately hatched the growth is seen to be rapid, its 
rate suggesting that a specimen 12 inches in length might be 
not older than a year. The rate, however, changes notably when 
the young fish no longer subsists on its yolk. In fact, for a 
period of about two months it actually decreases in size, a state 
of afiairs, however, probably abnormal and due to the lack of 
proper food in the aquarium. Young an inch long are nine 
weeks old ; young two inches long are over seven months old. 
At the end of the first year the young Oemtodm measures, we 
infer, about five inches, a rate of grow'tli wdiich would be not 
unlike that in jomig Ainia, gar-pikes, or in a number of teleostean 
fishes. If the analogy with known ganoids continues, a two- 
yeap' Cemtodm would measure 8~9 inches; and a specimen 
25 inches in Jength, approximately the size of one of the present 
fishes when it appeared in London, is estimated to be from eight 
to ten years old; this added to the thirteen years of their 
living in the Society’s aquarium, makes the total age of the 
present specimens between, roundly, twenty and twenty-five 
years. Older and larger specimens it is fair to credit with 
great age, probably fifty years. 

Breathing . — ^The aquatic respiration of Ceratodus varies con- 
siderably according to the temperatui-e of the water, hut its range 
has not been observed. In September (1904), on a cool day, 
with water temperature not far from 65“ Fahrenheit,' the respi- 
ratory movements were slow and regular ; the opercular cavity 
filled and emptied about twelve times a minute.’^ In late 
June, when the water temperature was nearly 75“, the siuxessive 
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iiioveiiieiits of tlie gills varied from twenty-two to thirty-one 
a minute. Botli fisli had long been quiet ; if tiieii' movenieiits 
had been active there is no doubt that this rate would have been 
notably exceeded, 

Rliytlimic inovemeiits in breathing are iveil shown in the 
opercular membraiie. In the early stage of bi*eatiiiiig the cheek 
in the siiboperciilar region is seen to dilate slowly and strongly; 
this dilated region is then passed (rather slowly) backward j and 


Text-fig. 84. 



Opercular movement hi breatbing of Ceratmlusforsteri, 

The crest of the wndulatorj wave is indicated by tlie asterisk. 

its enclosed water is discharged (text-%. 84). During this 
process the dilated part becomes more and more conspicuous 
until the final discharge^ and at that moment the free rim. of the 
gfihopening is thrown outward and drawn forward, exposing the 
lighter coloured hinder border of the gill-slit. The free border up 
to that time ha^ been closely apposed to the head. 

' It was earlier noted that Geratodm is a “ nostril breather.'' 
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The nioutli itself showed no noticeable movement of opening 
or closing ; it was indeed hardly open, the gape scarcely more than 
g^inch. During the later observations, the mouth was seen 
slightly to open and close; its maximum gape noted (iiieasiirecl 
close to the glass) was | inch, its minimum inch. The opening 
of the mouth was here doubtless correlated with the higher 
temperature of the water and the more rapid respirafcoiy 
movements. In general, however, the mouth margin was 
almost motionless, the fish breatliiiig through the nostrils. 

In the matter of breathing air at the surface, Ceratodiis shows 
greater variability than earlier noted. On one occasion over 
seventy minutes elapsed without either fish coming to the surface. 

Feeding . — Little was added to the former notes. The only 
detail suggests that minute food, in the form of algje together 
with vegetable debris, forms a part of the normal diet. It was 
observed that the fishes would nose ” about in corners and suck 
in this finer material. In the process little pebblevS wmiild some- 
times be taken in and retained for a few moments, then rejected — 
the process several times repeated, in a fashion which suggested 
that the stones thus mouthed yielded food sought for by the 
fish. It was noted in this connection that the stones in the 
aquarium were in many cases well coloured wfith alg?e. 

Text-fig. 85. 



Pectoral fin of Cer'aMti$ forsterif showing regenerating snargm, 

Momnwnts .' — The writer’s preceding paper gave a number of 
figures showing characteristic movements of CeratGdiis. The 
only addition to this series would be a variant of the fig. ^11 
there given ; the right hand pectoral remained in its resting 
position (as in fig. 14) ; ' the left, however, was suddenly twitched 
up over the back several times (as in fig. 11), but in this case 
brushed close to the body, giving the observer the amusing 
impression that the fish was thoughtfully rubbing its head. The 
habit was curiously unlike that of a fish; it ^suggested mtlier 
the movement of a tetrapod ; ■ and a very similar movement is 
known in urodeles, 

Megen&ration. — -The larger (dark <x>loured) specimen had suffered 
an injury to the left venti^ fin ; a portion of it , near the tip 
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bad been lost and the margin was regenerating. Text-fig. 85 illus- 
trates how far this process had extended. It will be seen that, 
the restitiitive proliferations w^ei'e most active along the free distal 
margin of the fin. Here several (four) eminences were present, each 
suggesting the pointed tip of the fin; there can, liowever, be no 
doubt as to which of these is the terminal one, since the skeleton 
of the fin can be followed into the lowest of these lappets. The 
case is evidently akin to one known to teratologists, for when 
certain areas in injured limbs of batracliiaiis are stimulated, there 
appeal's polyclactyiy or polypody. It may therefore l^e worthy of 
record that a siriiilai* condition occurs in the lung-fish Ceraiodus. 

T1k‘ CJircnlatory Bysteni of the Common Grass-Snake 
( Tropklonotiis natriai). By Cha.s. H. (3’DonoC4HTIE, 
B.Sc., B'.Z.S., Assistant to the Jodrell Professor of 
Zoology 5 University College, London. 

[Received April 1, 1913 : Read April 23, 1912.] 
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I. Intbobuction, 

O'ur knowledge of the circulatory system in snakes is far from 
exhaustive ; indeed, we have only a complete account of the 
vessels in the Python by Hopkinson and Paiicoat ,(25), and a 
later and a more full one by Jaquart (26), and in PdopMlus 
'nitmdagasmrwmis by Gadow Although Tro 2 ndonotus natrix is 

* This is incorporated in the account by Hoffmann (23)* ' 
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the siuike most coinmonl}^ dissected in tlie iahorfitoiies oi t]d> 
coiiiitiy, lio description of its vascular system has appeared since 
the aiiatomica] account of the blofxl- vessels in snakes written h}" 
ScliieMiiii (35) in 1827, wliicli was based largely on Coluhfr 
(i. e. Tto'pidonoim) natrlx and Trigonoeephalus 'imitiis. This 
account by Sclileiiiiii, although excellent in many respects, is by 
no means complete, and, owing to the overlooking of the cerebi'al 
carotid artery, the remaining arteries of the head are misinter- 
preted. A gi‘eat deal of work has been done, however, on 
different parts of the circulatory system of this animal Iry varions 
authors. We are iiiilebted to Ratlilce for a valuable account iff 
its development (30) and also of the arteries of the liemi and 
neck (31) J the last is the best general account of these vessels in 
snakes that has been written as yet, Hoclistetter Ins dealt with 
the development of the posterior A-eins (20) and of the blood- 
vessels in general (22), Grosser and Brezina (19) Avith the 
development of the veins in the head and neck, and Bruner (12 ) 
Avith the veins and sinuses in tlie head of the adult. 

Ill addition to these works bearing directly on 1\ natrkr, 
Bedclard (1-6) has added considerably to our knowledge of the 
blood-vessels of other snakes, and the intracranial circulation has 
been dealt AAdth in the A^ertebrate series in general by I>e Yriese 
(14) and Hofmann (24) and in reptiles by Bendy (13). 

The blood -A^essek of the Grass-Snake were iriA^estigated by 
means of the dissection of a number of injected specimens. Tlie 
injection fluid used for the main vessels Avas that recoiiimeiideil 
by Kingsley (28)j ‘L e,, 

Corn stai-ch and 2 per cent, chloral hydrate (each) 400' vols. 

95 per cent, alcohol 100 Amis, and Colour and glycerine (equal 
parts) 100 vols, 

¥or the finer A^essels a gelatine mixture advised by Taiidler (36) 
was used, i. 

5 gms. of gelatine in 100 c.c. of distilled AAmter coloured witli 
Berlin blue or carmine. 

5-6 gms. of potassium iodide added slov^Ty Avhile Avarniing 
gently. 

These are two very good mixtures, as the first, will keep almost 
indefinitely,, and the second, with the addition of a few crystals 
of thymol, Avili keep in a stoppered bottle for months, and, in 
addition to being useable when ^most cold, aaTII withstand acids. 
By mixing a quantity of the gelatine mass Avitii about one-third 
or less of its volume of the solid residue tliat settles to the 
bottom of the starch mixture, an extremely useful ' geneml in- 
jection mass is obteinecL The latter mass, which ■ floAvs very 
readily if only slightly warmed, and sets firmly and fairly q'liickly^ 
in 70 per cent, alcohol or in .4-5 per cent, formalin, was 'the one 
most frequently, employed in making, tlie, 'pre|amtiona' for this 
iuA^mtigatioiu ' ' ' ' 
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For tlie sake of clearness in description^ tlie account of t!ie 
Hood-vessels of tlie liead is not included in the general description 
of the vascular system of the whole animal, but is dealt witli 
separately later. A brief account of the development of the 
heart and of the arterial and venous systems lias been introduced 
in order to throw some light on the condition that obtains in the 
adult. 

Two or three features of general interest in connection with 
the elongation of the body and the loss of limbs in the Opliidia 
are clearly brought out in dealing with the vascular system of the 
Grass-Snake. The first is the marked asymmetry of the viscera, 
and their blood-supply ; not only are the organs of the right side 
anterior to those of the left, but they are also considerably larger. 
Thus the right ovary, siipra-renal body, and the kidney are in 
front of and larger than the corresponding organs on the left, 
and, as is well known, in the case of the lungs the left one is 
e 11 tirely suppressed . 

Secondly, the tendency to form longitudinal systems of vessels, 
common to all Ophidia, as Beddard (1) pointed out, is well 
marked. The various arteries supplying the intestine and the 
fat-bodies are in each instance indirectly connected into one long 
system. The ovarian artery forms a longitudinal trunk along the 
corresponding supra-renal body. Among the veins also we find 
that the hepatic portal vein runs from one end of the intestine 
to the other, and that each oviduct possesses a sinus running 
beside it for the greater part of its length. This oviducal sinus 
is very conspicuous in T. natrix, although it does not appear to 
have been described previously in other snakes. The liver, too, 
is greatly elongated, and the post-caval vein and the hepatic 
portal vein pass along its opposite faces from one end to the 
other. 

Lastly, the blood-vessels of the adult, with the exception of a 
small pair of veins in the cloacal region, which may represeiit the 
pelvic veins of Lacertilia, give no indication of tlieii* derivation 
from those of a limb-bearing ancestor. 

In conclusion I should like to express iiiy sincere thanks to 
Professor J. P. Hill of this College for the kindly assistance and 
advice he has given me throughout the work. 

II, The Heart. (PL LXX.) 

(A) Development, 

The development of the heart has been very fully dealt with 
by Eathke (30), and as this account differs but slightly from that 
of Lmeria given by Greil (18) and Hochstetter (20), it does not 
appear neeessfiry to give more than a brief outline here. 

The primitive heart is in the form of a simple tube stretching 
in an antero-posteiior direction in the region of the gill-slits. 
Its psterior end is formed by the union of the two omphalo- 
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mesenteric reins, and tlie anterior is contiianed as tlie sliort 
coiiimoii stem (truncus arteriosus) of tlie first pair of liraiiehial 
arches. It soon bends towards the right, and as tlie two ends 
remain in approximately the same position, wdiile the tiiiie itself 
grows longer, it is forced to take on a curved form. In this 
twisted condition three portions can be distingiiislied : first, a 
posterior part runiiirig from the union of the ompiialo-iiiesenterie 
veins, close to which now open the paired ductus eiivieri, 
Tentraliy and towards the left ; secondly, a median part situated 
ventrally and running obliquely from left to right ; and thirdly, 
an anterior part running from the right to the median line, where 
it bends sharply dorsally before passing over into the truiiciis 
arteriosus, from wliicli, by this time, two pairs of branchial arches 
are given off. 

Grooves a.ppear on the posterior part of the tube which indicate 
the divisions between sinus venosus and atrium and between 
atrium and ventricle. Into the sinus venosus now open the 
paired onilulical veins. The middle part, afterwards to become 
the ventricle, becomes dilated ventrally, and as the anterior part 
also dilates, the two parts are separated by a deep fiiiTow. 
According to Hochstetter (20) and Langer (29) this anterior 
part is homoiogous with the bulbus cordis of the Batracliia, 

The ventricle expands still further and moves caiidaily, so that 
the atrium, which lias also become dilated, comes to lie close to 
the bulbus cordis. The further dilatation of the atrium takes 
place craiiiall}' and towards the left, causing it to take up a 
position on the left side of the bulbus. The constriction between 
the atrium and ventricle, corresponding to the auricular canal, 
hecoines more marked as these two structures swell out. At this 
stage, too, the sinus venosus is sharply constricted off from the 
atrium and the truiiciis arteriosus gives off tlie six pairs of 
bmiichial arches. Bathke erroneously described only five branchial 
ai'ches, but this will be referred to again later. 

After this the ventidcle gradually assumes its adult shape 
Tlie base of the bulbus cordis, originally joining the ventricle on 
the left, moves into an almost mid-ventral position. Spirally 
twisted grooves appear between the branchial arches, now reduced 
to three in number, and extend downwards over the bulbus. 
The atrium now gives off another’ dilatation, but this time to the 
right, and consequently the truncus arteriosus and bulbus cordis 
lie in a deep groove between the outgrowths of the atrium. 
These two dilatations are the definitive auricles, and already 
the sinus venosus, wdiich lies in the atrio-ventricular sulcus on the 
dorsal side of the heart, opens into the one on the right. 

The groove between the bulbus and the ventricle gradually 
disappears, and ultimately the proximal part of ^ the bulbus 
becomes incorporated witli the latter, while its distal portion 
becomes assimilated to the truncus arteriosus. The spiml 
gi'ooves finally extend over the whole of the so-foimed truncus, 
and they indicate its internal ' division into three parts by the 



yill. IK OmjXOGIJUE ox THE 


iTti'k'Wai’ii iiTrnrth y>f two .-eptfi. One, the sepitiim aortico- 
ijahnoiialia from the e4ge of the pulinoiiaiy artery, and as 

It _u*rr,iwr> it d:ivid(‘S tiie tninens ravity into two tubes, an aortic and 
a, p!iiia4'>nar}% The otlier, the septum aortieiiiii, arises betw^eeii 
tlie aortic arches, and .so subdivides the aortic cavity of 
trie truneiis into two, a right and a left. Of the three tubes 
formed in thi^ wtiy. one lies to the left, ventral I j, and leads to the 
|5nliiioririiy aivh : sinotlier lies to the right, veiitrally, and leads 
to t'ne loit. aortic areli : and the third lies dorsal!}-^ and leads to 
tiir i'ight ariitir a.veh. 

Text-lig. 8d. 



Wantml ’■Jw <,il‘ tlje heart aiui adjoinhjg ves!<els. 


Az. C.A. Lyft CDiiJiiiou carotid artery*. L.A. Left auricle. 

L.C.A. I*ft c'yKjiiarv artcrv. L.J, Left common jugular vein. L.8. Left systemic 
amh. F.A, Fulmmiap' artery. F.i*. Primary 'carotid. P.V. Pulmunary vein. 
P.V.iA l^st-cavjii vein, R.A. Light auricle. K.CA. Right coronary ‘artery* 
ItJ. Kjgk tamjiipjii jtmmlur y.-in. H.K Right systemic arch, Tli.A.‘ Thyroid 
itrl«*3', V. Ventricle. V.A, Vertebra! artery. 


pistly, 1 |h* sinus venosns also sissunies its definitive form. 
After the ilisappearance of the umbilical and omplialo-mesenteiic 
veins, it bus Oi-iening into it, on the right, the right ductus 
Cnriw i and the iMtst-etral, while on the left it has the left ductus 
Cttvieri. Thus we have pi-actically the adult condition of the 
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lieart, wliicli, liowes'er, in the course of the further development 
moves caiidally, and ultimately comes to lie a long way from its 
p ri m iti ve position . 

Text-lig. 87, 



Dorsal view of the heart and adjoining vessels. 

C.V. Coronary vein. L.P.O. Left pre-cavaV vein (left eoiniiioii jugular). 
E.P.C. Right pre-caval vein (right common jugular). S.V. Major* part of sinns 
venosus. S.V.l. Minor part of sinus venosus. Other letters as in text-tig. 86. 

(B) Adidt Form, 

Tropklonotus in eoinnion with all the reptiles, except the 
Crocodilia, possesses a three-chambered heart. This is situated a 
considerable distance behind the head and slightly towards 'the 
right. It is enclosed in a pericardium in which it lies freely^ 
not being attached to it by a gubernaeulum cordis as is the case 
in the heart of the Laeertilia and Orocodilia. Beddarc!' (2) ^ has 
pointed out that although a gubernaeulum cordis is generally 
absent in snakes, it is not completely so, as a homologous structure 
occurs in some species The pericardium on tlie right side lies 

* E. g. C&rmiella gefula^ CwtopeUis moMpeunlmm ^ and Oplimpkaffus hungarus, 
Beddard {Ioc> eUP 

Proc. Zool. Soc. — 1912, No. XLI. 
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against the nocly-wall, while on the left sirle it is separated from 
it by the iiiterveut-ion of the (esophagns. In con junction with 
the eloiigiiterl form of tlie body, we firni that the heart also is 
long anri inni'ow. 

The Siiiii-s Venosas is situated on the dorsal surface of the 
heart, and appears as a saccular structure divided into two parts 
ariii foriiie'il by the swollen extremities of the common Jugular 
veins and the past-eaval veins (text-ug. 87). It is liardly dis- 
tiiigiiishable t^xternallyfrom the right auricle, although mternaily 
the two cavities are separated by the bicuspid sin ii-aiiriciilar valve. 
The right eoriiinoii jugular vein from the anterior eiitl of the body 
and the post-cnval from the posterior end join together to form 
the major part of the sinus veiiosiis, which lies on the right of 
the dorsal smiVice of the heart. The left common jugular vein 
Tims down along the outer edge of the left auricle and then across 
ill the giwove between the left auricle and ventricle (text-lig. 87). 
Its Tiioiitli opens into the smallez* part of the sinus venosus’*^, 
wiiicli is iTirtiaily separated from the major part by a valvular 
fteptiiiii. The efficacy of this septum is seen wdien injecting, for 
wliiie tlie right common Jugular and post-caval veins maybe easily 
injeetel from the major part of the sinus, it is almost impossible 
to inject the left common jugular from it. 

Tiie tliiii-walled Auricles (text-fig-. 86) are unequal in size, the 
right, of an elongated oval form, being much larger than the left, 
which is sliorter and more rectangular. Into the right auricle 
ijpeiis the sinus venosns ami into the left the single pulmonary 
vein (text“iig. 87). The opening of the pnlmoiiary vein is not 
guarilefl by a valve as Fritsch (16) pointed out, but it seems 
highly probfdde, as Sabatier (33) suggested, that during systole 
ji fold of the auricle in this region functions as a vabm and so 
prevents regiu'gitation. The auricles are completely separated 
by art imperforate inter-auricula.r septum which is continued 
eaiidally so as to divide the aurlcnlo- ventricular aperture into two. 
The iriteriial surfaces of the auricles possess a network of raised 
muscttlar ridges, the museuli pectinati. 

The Tentrkle is somewhat oval in shape, but very asymmetrical. 
The posterior end forms a bluntly conical apex, and the base, 
although more or less transverse on the right side, is produced 
anteriorly on the left side into a conical process, so that the left 
side of the ventricle is nearly as long again as the light. It is 
exti*eiiiely thick-walled, and its cavity contains a large number of 
miiseiilar trabecula?, some of which interlace in such a way as to 
form an oliHqiie, incomplete ventricular septum. This partial 
septum keeps the aerated blood brought in by the left auricle 
more or less completely separated from the iion-aerated blood 
from the right auricle. Two valves, a right and a left, similar in 
arrangement to those in Lacertilia, guard the auric ulo- ventricular 
apertures. 

• Tliej t!o liot open separately into the auricle m stated in Bolkston ( 32 ). 
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Tiie BuUnis cordis^ a.B Las been pointed ont above, is not to be 
found as a separate structure in tlie adult, and so the three aortic 
arclies arise directly from the ventricle. The base of eacii of 
these is guarded by two semilunar valves, whicli Langer (29) lias 
shown to be lioniologous with the distal row of valves in the 
aiiipliibian heart 

IIL The Arterial System. (PL LXX.) 

(A) Devehjyment, 

The clevelopiiient of the aortic arches in TropirUuotm is very 
similar to that of other Reptilia^'. It was first cl escribed by 
liatlike (30), whose general account has been coiifirnied since by 
Van Beiiinielen (7 ft 8) except in one particiilai*. liatlike 



Diagram of emliryoiiic arterial arches. It represents the condition after the 
disappearance of arches 1, 2, and 5, and shows also the division of the truncus 
arteriosus into three arterial roots. 

C.A. Coimnon carotid. D.A, Ihirsal aorta. E.G. External carotid. I.C. Internal 
carotid. L.S.A. Left systemic arch. 'P.A. Pulmonary artery. P.Ar. Piilmosiary 
arch. K.S. A. Eight systemic arch. 

Adapted from Hochstetter (22). 

describeB the development of only five visceral arches on each 
side, w’hich he numbered from the anterior end 1--5. Van Bem- 
melen, however, showed that there was anothei' arch, which has 
'however, a somewhat transient existence, between arches 4 and 5 
of Ratlike, so that the latter’s fifth arch is in reality the sixth of 
the series, and thus the snake is brought into line with other 
Amniota. 

* For a general account of this see Hochstetter (22). 
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These a relies. i?.oon become refluced to three on each side, viz, 
3, 4, and 6, by the disappearance of arches 1 , 2, and 5. Of the 
reinaiiiiiig arc-lies. 3 is the carotid, 4 tlie systemic, and 6 the 
|j 111 iiioi airy. By tlie separation of tlie truiieus arteriosus into 
three tubes the two carotids and the right systemic have a common 
opening into the ventricle ; the left systemic opens separately, 
and the two piilmonaries open by a common vessel (text-fig. 88). 
Tlie most remarkable change in the development is the enormous 
leiigtiiening of the carotids, brought about partly by the elonga- 
tion of the neck but largely by the caudal shifting of the heart. 
T3iu> it happens that in the adult condition the Srd arch is far 
i-ernovt?d from the 4tii and 6th ai'ches. 


Text-fig. 89. 



Biap’am to show eliaiiges m emlnyonic artorial arclics. It shows the cliaiio.e 
troiE the emidawa m text-tig. BS to the definitive state. The filled-in portions 
represent the left in the adult, and those indicated by dotted lines the 
vessels tliat disappear in tiie coarse of development. 


AJ-I. Basilar artery. C.C. Left common carotid. 

1 li.A. Thyroid. Other letters as in text-fig. SS. 

Adapted from llochstetter (22). 


F.C. Primary carotid. 


The Carotid Arck goes through considerable changes in the 
course' of its development. The two common carotids arise from 
the systemic by one rm% the primmy carotid (carotis primaria 
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of Ratlike), wiiidi remains short as in most snakes After the 
coin 111011 carotids liave split into internal and external carotids, 
each internal vessel gives off a braiieli which enters the iienral 
canal ivitii the first spinal nerve and joins the basilar arterv on 
the ventral side of the nerve-cord. These brandies f|iiieklv 
widen out and. forming as they do an anastomosis between the 
two internal carotids, make it possible for the right coicnion 
carotid to degenerate. This it does completely f from the point 
wdiere it divides into internal and external brandies down to 
close to its union with the left common carotid, but the hist part 
of it remains and is to be found in the adult as a small artery 
supplying the Thyroid gland (text-hg. 89). 

The ^Sjjsiemic Arch undergoes very little change during 
development. 

The Ftihmnarjj Arch degenerates almost completely on the 
left side. Ill conjiniction with the suppression of the left lung 
ill TropklomtiiSj we find that the pulmonary branch of the Citli 
arch is only developed on the right side. In the adult only one 
pulmonary artery is to be found. 


(B) Adult Form, 

(«) Anterior Tessels. 

The Left Aorta bends dorsally around the cesopliagus and 
trachea and then posteriorly to unite with the right aorta in the 
niid-clorsal line. During this course it gives off two very small 
branches to the cesophagus, but none whatever to the paiietes. 

The Eight Aorta takes a corresponding course on the other side, 
during which it gives off the following branches : — 

T. The Left and Right Co7'ona7*y Arteries arise behind the twm 
senii-limar valves which guard the base of the aorta. The, right 
coronary artery runs in the groove betw’een the auricle and 
ventricle, and is the chief supply of the dorsal surface of the 
heart. The left passes around the base of the pulmonary artery 
and spreads out over the ventral side of the heart. 

* In some snalses it is absent altogetlier, so that the common carotids come off 
separately from the systemic arch, e,g. Boa, 

t It is . interesting to note, however, that in some variations of T. natrix this 
does not occur, and so the two common carotids persist in the adult. The first 
specimen of T. natrix that I examined, was in this condition, although in all other 
respects it appeared a perfectlj^ normal a.dult male. The two common carotids, left 
and right, sprang from a yommon stem, the primaiy' carotid, and w’ere about eqia»! 
ill calibre. On the left side the carotid pursued a norma! course. The abnormal 
right carotid passed ventral to the oesophagus, just behind the Thyroid gland, to 
which it sent a small branch, over to the sight side of the neck. From here up to 
the posterior end of the skull it followed a similar course to its fellow on the left. 
Unfortunately the vessels of this specimen were not injected, so that the relation of 
the persistent right carotid to the basilar artery could not he ascertained.^ However, 
this apparent anomaly in the arterial system is quite readily understocKl in the light 
,of the developmental history of these vessels. Only one other example of this 
peculiar abnormality seems to have been described before, anti that by Van Itemmehm 
(9), but ill this case the right carotid was only a fine tube. ' 
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II, Tlie Prihiarii Carolhl (Qirotis priniuria, Riitlike) is a sliort 
triHilc wliicli qiiiekly divkles into two iinec|UiiI brandies : — 

i. Tlie Thifixnd xirierif is the smalhr of tlie two, and. in arlditioB 

to supplying tlie tliyroid gland, it sends a tivig to the 
right tliymiis glands. This is the sole I'eniiiant of the 
right coiiinion carotid. 

ii. The Zcfi Common Carotid (Arteria carotis communis, 

Eatlike, Arteria eeplialica, SchleiDm) rims along the left 
side of the fesopliagus and trachea, to which it sends three 
or four slender branches, until it reaches the posterior 
region of the head. Here it divides into internal and 
external branches, and supplies the whole of both sides of 
the lieafl, (The distribution of this vessel in the head wdli 
be dealt with later.) 

III. The VerUhml Arier-tj (Arteria vertebralis, Eatlike, Arteria 
collaiis, Seiilemm) arises from the anterior dorsal part of the right 
carotid arch and rims forwaird, a little to the right of the vertebral 
eoliiniii about half-way to the head. It gives from three to 
seven branches to the parietes and one or more to the (esophagus 
before disappearing into the vertebiai musculature in the mid- 
dorsal line. 

IT. Five Parietal Arteries are then given off. The first three 
are very slender and close together, -while the remaining tw’-o are 
of the same size as the regular parietal axieries. 

T. One or two small (Esophageal Arteries rim to the esophagus. 

After this the two systemic arches unite to form a single 
vessel, tlie dorsal aorta. 

Tile Left Ih.idus Botalli is not completely closed up in the 
course of development, and its proximal portion is to be found in 
tiie adult auinial as a cul-de-sac running craiiiallj finrn a point 
low down on the root of the right carotid arch This reiimanfe 
varies somewhat in size in different individuals, and although 
it is ahvays more or less short, is of nearly the mme calibre as 
the right carotid. It is completely hidden by the left auricle, but 
is readily seen if that body be carefully removed. From its 
soi'iifewiiat bluntly conical end conies ofif a thin strand of tissue 
runs forward into the left sjstemic arch at the point isdiere 
it lieiids over to rim backwards. This represents the closed part 
of the left pulmonary arch, and is therefore the left ligainentum 
Botalli, such as has been described by Brenner (11) and Hoch- 
stettei' (21). I find myself in a.gi-eement with the former author 
also when he states that he "was unable to find a right Ilgamentum 
Botalli in Tropkkmotim nat 7 i\€. 

According to Bramlt (10), quoted also by Hoffman (23), there 

• Sucii It saeciiljir appears to he present greoerally in those snalces with 

me liing sappressed, aiicl Ims \)een recorded by Hoehstetter ‘(21) in Tropidomhis 
T. tesseiaitiSj, Coluter o'sciiJapii^ CoroneJla teefe, Yipera beruSy and 

Cermtes tips'm^ 
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is present in tlie C^rriss-Bnake a solid strain! of tinsiie joinirrA tne 
primary carotid to tlie transverse part of tiie left a.ortic arek and 
ealied by liiiii tlie ligainentum oarotieiiin. Tlii.-i. Le states, in 
exceptional c;ises may remain open and may then 'he rlescrisied as 
a ductus eai'oticiim, ami is a vestigeal structure someivliat similar 
to tiie <lucti!S Botalli. In tlie hearts I have examined no trace of 
this vessel or cord could be found, and, indeed, no siicli connection 
exists ill the course of embryonic development, as a glance at text- 
figs. 88 anil 89 will show. A connection between the carotid and 
left aortic arches is present in the embryo, but in the adult it 
would run from the dorsal part of the left systemic arch along the 
wliole length of the neck up to the point of origin of tlie internal 
carotid (text-fig. 89). This, however, does not fit in with Braiidtk 
description of the ligamentiini caroticinn. 

(h) Posterior Vessels. 

The Right Pidnioiuiry. Arterg (Arteria piilmoiialis, SclileBiiii) 
arises separately from the ventricle and leaves the iieart the most 
dorsal of the tlsree arterial roots. It runs backwa.rds alongside 
the cesopliagiis almost parallel with the right systemic over which, 
however, it passes veiitrally, and then runs dorsal of the post- 
caval I'eiii to the anterior end of the lung. As it passes along 
tlie I'igiit border of that organ it gradually gets smaller and 
smaller until it disappeai’s as a distinct vessel at the level of the 
posterior end of the liver, although the lung is continued on for 
some distance. 

Ill correlation with the suppression of the left lung no left 
pulmoiiaiy artery is found at any time. 

The Right and Left Aortic Arches unite posterior to the heart to 
form the dorsal aorta. 

The Dorsal Aorta runs in the body-cavity just ventral to the 
vertebral column, back to the level of the cloaca. Just .posterior 
to this it leaves the body-cavity and enters the iisemal canal, and 
in this is coiitmiied along the tail as the Caudal Arterg. During 
its course through the ccelom it gives off a nuiiiber of branches. 

The Parietal Arteries fox'm a numerous and more or less regular 
series of branches going to the body-wall, of winch there are 
about twelve iip^ to the point of origin of the superior mesenteric 
arteiy. These aiteries enter the body- wall in the mid”dorsaI line, 
a characteristic of most colubrine snakes, and do not split into 
two before so doing, as in the pythonine snakes {cf Beddard, 
4 and 1). 

The (Esophageal and Hepatic Arteries , — In front of the livei’ 
the doi'sal aorta gives off tw^o or three slender brandies to the 
cesopdiagus. After these come a series of common trunks, about 
fifteen in number, ivhich divide into two branches, one going to 
the liver and one to the oe.‘=!Ophagus or posteriorly to the stomach. 
The last of this series is considerably larger than the others and 
has more branches, some of which go to the anterior end of the 
stomach* 
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The following vessels then come off from tlie dorsal aorta in 
order — 

L The Lmm-gastrk Arierif is the first of these. Its gastric 
foraiieli is the main artery supplying the stomach, and it also sends 
a lirancli to the spleen, and yet a third, the cystic artery, to tiie 
gill-blnider. branch of it goes to the pancreas, nor does 
the superior mesenteric artery send twigs to the spleen and gall- 
hhidriei* as Beddard (1) has described in Tropklonotus fasciatus. 

2. Tine Sirperhyr Mes*^ liter ic Artery is the largest vessel arising 
fnrm the dorsal aorta. Soon after its origin at aljoiit the level 
of tlm iianereas it diviMes into two branches ; a smallei* one, tlie 
dno'.leriah riiiiiiing tuiteriorly supplies the part of the intestine 
iiiuiiediatelj after the pylorus and also the pancreas; a much 
larger one riiiiiiing posteriorly supplies the many coils of the 
iiitestiiie as far ]>aek as the posterior end of the right ovary, 
Small bra Tidies from it also supply the anterior part of the fat- 
hiAy« I have lieen unable to find any branch of this artery 
riiiiiiing to the right ovary such as Beddard (1) recorded in 
Trijpido/ifd'MS faseiai us, 

3, The Ifujid Omrkm Artery,, a moderate-sized vessel, rims to 
tlie rigiit siipra-renal body and, dividing into anterior and pos- 
terior brsmclies, forms a longitudinal vessel along it. From this 
loBgitiidiiial trunk are given off * 

(a) Six small ovarian arteries of equal size. 

(//) Tliree somewhat lai*ger oviducal arteiies. One of these 
arises from the anterior end of the longitudinal vessel 
and supplies the fimliriated opening of the oviduct, and 
the other two arise from the posterior end. 

(r) Tliree fat-body arteries — an anterior, a small median, and 
a posteiior. 

(fZ) A iiiimher of fine twigs to the siipra**reiial body. 

The posterior of tlie three fat-boily arteries in some cases lias 
an iiidependeiit origin from the aorta. 

4- The Jkrsi Inferior Jlesenteric Artery supplies the coils of the 
intestine just posterior to the right ovary. Its point of origin 
varies, however, in difierent individuals and in tlie two sexes, as 
will be I’Kiinted out below. 

5. The Anterior Right Renal Artery conveys blood to the 
anterior half of tiie right kidney, and also gives ofi' a branch to 
the right ovitliiet. 

6. The Left Omrian Artery is distributed in a very similar way 
to the right, and from the longitudinal trunk it forms along the 

fiufira-renal Ixxiy come off : — 

(«) Fii’e ef{iiisizer] ovarian arteries. 

Tiiree oviducal arteries. The anterior again supplies the 
oviducal funnel. 

(c) Two fat-body arteries, 

{(1) A Biiiiiber of fine twigs to the siipni-renal hody. 

As on the right side the posterior of the fat-body arteries may 
arise separately from the aorta. 
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7. Tlie Anterio7' Left Henal Artery divides soon lifter its ori^rdii 
into two brandies, one ‘li'oiiig to tlie fatdjodiy and the tjtluer to 
the kidney. This latter branch supplies the anteiior iialf of the 
kiiliiey and sends a twng to the oviduct. 

8. Tlie fSecond Itferior 2Ieseiiteric Arie'ry arises about the level 
of the anterior end of the left kidney, and supplies the intestine 
ill the region of tlie median part of the rigiit kidney. 

9. The 2£ediaii Eight Eenal Artery^ in addition to taking Idood 
to the posterior median part of the kidney, sends a braiicdi to the 
right oviduct. 

10. The Posterior Rigid Eenal Artery feeds tlie posterior end of 
the khlney and gives off tivo branches to tlie oviduct. 

11. The Third Inf e7'ior Jlesenteidc Artery, mining near the level 
of the posterior eini of the right kidney, supplies the intestine in, 
the region of the posterior part of the left kidney. 

12. The lledlaji Left Eenal Artery is distributed very siinila,r1y 
to the corresponding vessel on the right. 

13. The Fourth Inferior Jlesenteric Artery^ arising at the level 
of the posterior end of the left kidney, supplies the last part of 
the intestine. 

14. Tlie Posterior Left Eenal Artery resembles its fellow on tlie 
right, save tliat it does not send a branch to the oviduct. 

15. The Posterior Oviducal Ai'terws are a pair of arteries 
running to the posterior ends of the oviducts. In addition to 
this there may be one or two small twdgs going to the rectum. 

16. The Rectal Artery is a small vessel supplying the last part 
of the rectum. 

x\ii Epigastiic A'rte^'y is present, and it appears to be similar to 
that described by Beddard (1) in Ophiopkagus hiingaris^ tliat is, 
it runs along the body- wall in the niid-ventinl line in dose con- 
nection with the ejiigastric A^ein, and is fed by branches from 
the caiotid anteriorly and the fat-body posteriorly. Its pi'eeise 
relations are someAvhat diliicult to make out, for it is a vessel too 
small for individual injection, and in order to get a satisfactory 
injection of the arterial system it is necessary to open the snake 
from end to end, dissect awTuy the skin, and free the gut to some 
extent. This, liowevei’, necessitates cutting either the epigastric 
artery itself or some of its sniail tributaries. 

The arrangement of the vessels in the male snake is veiy^' 
similar to tliat just described for the female. Ail the arteries 
anterior to and just posterior to the heart are precisely the same, 
and it is not until the region of the urino-genital oigans is 
readied that we find any difference. 

Each testis receives one spermatic artery as is general in snakes, 
which first runs to the supra- renal body, whence it sends branches 
to the testis and also to the vas deferens. These two spermatic 
arteries are each folloAved by another vessel that runs to 'the pos- 
terior part of the siipra.-renal . body and 'also supplies the vas 
deferens for a' considerable distance, 'that on the right side also 
sends a branch to the fat- body. 
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The kiiliieys each possess an anterior and a iiiediaii renal artery 
as before, I'rnt instead of one posterior trunk tliere are at least 
two, blit most often three These vessels also send small twigs 
to tlieir respective vasa defereiitia, and the left anterior renal 
supplies tlie fat-body with a large artery. 

The supply to the alimentary canal is also slightly diiierent. 
The first of tlie inferior inesenteiic arteries arises posterior to the 
anterior left renal arterVy w'hereas in the female it is anterior to 
the anterior right renal t- This is followeil by a series of about 
four siiialler inferior mesenteric arteries. The various meseiiteific 
arteries ai'e eoiiiiecterl by their small branches and so form more 
or less of a longitudinal system along the gut. 

The origin of the arteries supplying the fat-bodies in both sexes 
is fairly similar and is somewhat interesting. The anterior part 
is supplied li\' branches from tlie superior mesenteric artery, the 
next portion by vessels from the light genital artery, and tlie 
posterior end is fed liy branches from the left genital and left 
renal supply. In addition to which the posterior branch from the 
genital artery on each side may in some cases arise independently 
from the dorsal aorta. All these branches are Joined one to 
the other by small twigs into a longitudinal system riimiing the 
wiiole length of the fat-body, but there does not appear to be one 
unlirokeii artery, an arteria epiploica, trax^ersing the wdiole length 
of the fat- body. 

lY, The Yexous System. (PL LXX.) 

(A) Developrmnt, 

The geiieml course of the development of the venous system 
in TropklonMm is similar to that of other reptiles {vide Iloch- 
stetter, 23), but it lias some points pecnliai* to itself {vdcU Eatlike, 
30, Jiiiil llociistetter, 20). 

The first veins to appear ai^e the two omphalo-meseiiteries, of 
which the right is somewhat stouter than the left (the reverse is 
the case in Lacerta)^ and they open into the sinus venosiis. Soon 
after their appearance the anterior and posterior cardinal veins 
arise on each side, and their common stem unites with the 
umbilical vein on each side to form the ductus Ciivieri, which 
becomes associated with the omphalo-meseiiteric veins at the 

* Tise nniiiber of renal arteries vanes in difffvent speciesj bein^^ only one in Pijtlion 

ill Beddard (1). 

t This differs from the aeeount of T.fa$cia.ttis in Beddanl (1), where “it springs 
from tlie aorta iu both sexes close to the second left) gonad artery, in front of it 
ill the Bialp behind it in the female.’* Some variation is to be found, however, in the 
position of tliis artery in different iniHviilnals, for in the females of IF. natrix that I 
Iiiiveexiii«iiiet!,alt!ia5ig!i it has generally been in front of the right anterior renal and 
left ovarian arteries, it snay be behind these vessels, in the male it is nsnalty behind 
the left anterior renal artery, but it may he in front of it. It has not occurred 
anterior to ^tlie right anterior renal artery in any male snake that I have examined, 
Again, tve fend corisidenible variation in the iramber of these gut-arteries in various 
snakes. Ijmhesh fframimm has only one, while in the genus Coluber there may be 
tea or eleven (Balaard, loc, cit,}* 
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point wliere tliev 0 [ien into tlie sinus veiio^ns. An 
between tLe two oiiipbnlo-iijesr/nterie forin.s on tlie 

side ot‘ tiie gut Just posterior to the prnieivns rurliiiieut. ariel the 
portk)ii of the left vein between this point and rJie sinus venosiis 
ilisappeans. A similar anastomosis ]>etweeii tlie two veins now 
forms on the ventral side of tlie gut, and thus a coixsplete ring is 
formed. In a sliort time, however, the rigiit lialf of this ring 
disappears, leaving a single vein which runs in a spirtii niaiiner 
round the gut. While these latter changes are taking place, the 
niidtlle part of the right omphalo-inesenteric vein between the 
sinus veiiosiis and the dorsal anastomosis spi*e;i.rls out and forms a 
■\'eiious network in the liver. The portion of tlie right oiBpiuilo- 
ineseiiteric vein in front of the liepatic network persists as tlie 
hepatic vein, and the part behind it always remains as the anterior 
end of the hepatic portal vein (text-fig. 90). 

Text-fig, 90. 



Biagram of postc^rior veins in tlie embryo. It shows the ebange from an early to 
ii late embryonic condition. Tbe shaded vessels being the first to^ disappear. 

A.C. Alimentary canal. B,C. Bucfcus Cuvieri. H-H. Hepatic iietm'ork. L.O. 
Left onipbalo-iiieseuteric {soon disappears). L.U’, Left umbilical. O. Oiupbulo- 
mesenteric, P.C. Post-caval. K.O. Bight omphalo-meseiiteric (disappears later 
than L.O.). B.U. Bight iimbiliciil. S.Y, Sinus veiiosus. 

Adapted from Hocbstetter (20). 

The |X)sterioi'‘ cardinal vein originates at the caudal end of the 
mesonephros, and lains foinvaixl along the clorso-Iateral edge of 
that body. After leaving the kidney, however,* it breaks into 
several bmnclies, which soon reunite and then it runs into tlie 
dnctus Guvieri. When the caudal vein develops it divides into 
two branches at its anterior end, each of which runs to the 
extremity of the corresponding cai'dinal vein (not along the mesial 
wall of the kidney as in Lcmrta). ' The post-ca-val vein 'Springs 
from the union of the right umbilical and ompiialo-mesenteric 
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veins ami runs backwards in tlie mesenteiy to the kidneys. 
Between them it breaks up into two branches, which rim pos- 
teriorly along their mesial borders. These branches meet the 
kidneys at a point some distance from their front end, and tliere 
eacli receives a branch from the anterior part of the kidneys. 
8iibsec|iieiitly the parts of the posterior cardinal veins in front of 
each inesoiiepliros disappear, and so all the blood from the caudal 
veins has to pass through those organs, 

Btiii later the adult kidney arises candally to the mesonephros, 
and then the end part of each posterior caidinal vein comes to lie 
on its ventral and external border, wdiile a continiiation of one of 
the posterior meson epliric branches of the post-caval vein extends 
along the inner border of the permanent kidney. 

The left miibilical vein loses its opening into the ductus Ciivieri, 
ari«i all its blood is taken to the liver network. The right 
iiiiibiliiTil vein, on the other band, retains its original opening 
into the ductus for some time (text-fig. 90). In the subsequent 
changes the post-caval vein increases in size, and the part of the 
OHipiialo-mesenteric %^ein joining it breaks up into a venous net- 
■work with the caudal extension of the liver. As the two iinibilical 
I'eiiis are joined by an anastomosis at the navel, it is possible for 
the light to disappear, which it does, leaving the left, which, 
however, disappears soon after birth Ultimately the omphalo- 
mesenteric vein, lying on the dorsal side of the liver, can only 
cciiJiiiiiinieate with the sinus venosus md the hepatic network and 
the post-caval vein, wiiich is on the ventral side of the liveiv 

The anterior cardinal veins originate in a similar way to those 
of Selachians and Amphibians, but the parts of these veins in the 
liea,4l are completely replaced in an interesting ,\vay (vkle Grosser 
and Breziria, 19). The original cardinal vein runs backwards 
from tlie iiifi*aoi*bital and the anterior cerebral veins ventrally to 
the cranial nerves into the ductus Cuvieri. Three venous rings 
are now formed in succession ; the first around the root of blie 
facial nerve and the auditory vesicle, the second around the root 
of the glossopiuiryngeal nerve, and the third around the va.gns 
root. Tiieir median portions afterwards disappear, and the external 
ones unite to form one lateral trunk. In the meantime two new 
vessels come to open into the anterior cardinal : one, the median 
eerebml vein, coming from the cerebellum, opens just posterior to 
the trigeininal nert-e ; and the other, the posterior cerebral vein, 
coujiiig from the medulla, opens posterior to the vagus, leaving 
tlie skill! by the foramen magnum. 

Still later the lateral trunk opens anteriorly into the infra- 
orhitakveiii by means of an extension by the side of the second 
arid third branches of the trigeminal nerve, and posteriorly past 
the liypoglossos into the anterior cardinal opposite to the pos- 
terior cerebral vein. In this way is formed a new, coinplete 

* Generally the yrnhilieal vein disappears in the adult snake, Imt remains of ifc 
ftiiTSist 111 some species, e, g. Boa eonMrietnrf B. dwmilo^ma^ rminSfEunectes 

Msri/His, eookii (Keddard, 4 & 6 ). 
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lat€R'al triiiik, the lateral ceplialic vein (Y. capitis latemlis. Grosser 
and Breziea). At the same time the three cerehrai veins become 
connected bj a median loiigitiidinai vessel (text-tig. 91 ). ’Firitiier. 
two new anastomoses arise from the median cerebral vein, one 
goes to the anterior cerebral vein and the other, the secoii clary 
median cerebral vein, leaving the skull with the trigeniimis, goes 
to tlie hiteral cephalic vein. This becomes the main vein leading 
from the anterior part of the brain. 

Text-tig. 91. 



Diagram of veins in the region of the head in the embryo. It slioivs the original 
veins indicated by the shaded portions and the detinitive vessels indicated in 
black. 

A.C.V.. Anterior cerebral. A.V. Auditory vesicle. A.V.C. Anterior cardinal. 
I.O.V. IiitVa-orbital. J.V. Eighty common ju^Iar. L.C.Y. Lateral cephalic. 
M.C.V, Median cerebral. P.C.V. Posterior 'cerebral. P.V. Frosencephalic. 
S.M.C. V. Secoiidary median cerebral. II, V, Yll, IX, X, XII, Primorciia of cranial 
nerves. 

Adapted from Grosser and Breziaa (19). 

The adult 'condition is reached by the regression of the doiml 
part of the anterior cerebral vein, the .complete disappearance of 
the portion of the anterior cardinal vein in the head, leaving its 
cervical part, however, as the common Jugular vein, and the 
formation of a vein bringing back ^ blocKl from the tipper ant! 
lower jaws. 
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(B) AfhfM Form. 

{a) Anterior Vessels. 

Tiie whole of the hiood from the head is brought back to the 
heart by the two common jugular veins. The distribution of the 
veins in the head and their union to form the common jugulars 

will 1)6 dealt with later. 

The Left Common Jugular Vein ^ (Y. jngiilaris sinister^ Sciilemiii) 
runs fi’orii the anterior end of the neck parallel with and close to 
fclie left coriimon carotid artery to the heart. It passes ventral to 
the left systemic arch to the dorsal side of the left auricle, and it 
runs aioDg the dorso-lateral edge of this structure to the auriculo- 
veiitriciilar sulcus. Here it bends sharply to the right and runs 
into a p:irt of the sinus venosiis somewhat sharply marked ofT 
from the reiiiain<ler. It receives : — 

i. Ill its anterior part a few small tributaries from the anterior 

end of the cesophagiis. 

ii. The Corimary Veins (text-fig. 87 ), a series of small vessels 

which Join it in its course along the auriculo- ventricular 
sulcus. 

The Right Common Jiigjdar Vein * (Y. jiigiilaris dextra, 
Sclileiniii) is similar in disposition to the left, but at the level of 
the anterior end of the right auricle it receives a large tributary, 
tlie azygos vein. After this it runs straight on and unites with 
the post-caval vein to form the major piart of the sinus vemosiis. 

I. The Azygos Vein (Y. azygos, Schlemm) is a short trunk 
leailing into the right common jugular vein from the uiiion of the 
anterior and posterior azygos veins. 

A. The Aufefior Azygos Vein (Y. azygos anterior, Schlemm) lies 
ill front of the heni’-t between the oesophagus and the 
backbone, and extends from the beginning of the neck 
back to the heart. It collects blood from the dorsal body- 
ival! along this region by means of a fairly regulci"* series 
of intercostal veins, all of wdiicb come olT to the right of 
the vertebral column,' Just before it unites with the 
posterior azygos vein it receives a branch from the 
cesophagus. 

(rt) The (Esophageal T’eihi is formed at the level of the front 
end of the thyroid gland by the union of two branches. 
One of these branches comes from the anterior dorsal 
part of the oesophagus, and the other from the posteiior 
dorsal part. Their common stem runs almost sti-aiglit 
to the right, ventral to the veitebral artery and dorsal 
to ,the right common jugular vein, and opens into the 
anterior azj’gos vein, 

* It is to be Botfti tliat the proximal parts of these two veins ai'e homologous' 
with the pwata! veins of hacertiHa. As, however, there is no representative of the 
siikdavian veins to mark the Iwginning of the precaval portion, it is coavenient to 
appb' the one name to the whole vessel. 
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I>, The Posterior Azygos Vein (Y. Azygos posterior, SehleiiiiTi) 
is a inncli shorter vessel than the anteiii'.)!*, mid also tiiaii 
the homologous vein in Lacerta, It originates at aljoiit 
the level of the middle of the ventriele, and runs forwaivl 
to meet the anterior azygos just aiiterio]* to the right 
auricle. In its course it receives three or four intercostal 
veins, all of which come from the body- wall to the right of 
the vertebral column. 

(?^) Posterior Vessels. 

The Plight Pulmonary Tern (T. pidmonalis, Sclilemm) first 
becomes noticeable as a definite vessel on the left side I'if the lung 
at the level of the posterior end of the liver. It runs fomvartl 
along tliat organ to its anterior end, receiving numerous branches 
anti, leaving the lung, it runs parallel to the post-caval vein and 
ventral to the right systemic arcli to open into the right auricle. 

A left pulmonary vein never exists at any time. 

Tiie Caudal Vein (Y. caiidalis, Schlemni) arises far back in the 
tail and runs forwarcl in the hfemal canal, together with the caiickd 
artei'V, It leaves this canal and divides into two branches, the 
renal portal veins, a short distance before reaching the cloaca. 

The lieneil Portal Tern (Y. venalis advehens, Schlemni) on each 
side 1‘uiis forward from the bifurcation of the caudal vein over 
tiie cloaca and along the outer side of each kidney. It receives 
soon after its origin a lateral tributary, which from its position 
and distribution appears to correspond to a pelvic vein If this 
be the case, it is interesting as being the only indication in the 
circulatory sy^stem of the derivation of the snake from a limb- 
bearing ancestry. Eacli renal portal vein receives several small 
tributaries from the dorsal body-w'all, the cloaca, and the lateral 
part of the tail. It then passes over the cloaca and lies between 
the oviduct w^hich is on its outer side and the ureter which is on 
its iiiiiei* side. Shortly after passing the cloaca each vein gives 
oS’ a well-marked branch, the right being anterior" to the left, 
which passes dorsally around the ureter and then lams ventrallj 
to unite with its fellow on the dorsal wall of the gut. The vein 
so formed, the “Yeine mesenterique post^rieiire of Joiirdaiii 
( 27 ), runs forw^ard along the gut and is continued as the hepatic 
portal vein. In its course from the cloaca to the kidney each 
renal portal vein receives a number of small tributaries from both 
ureter and oviduct, one of which, the Posierior Oviditcal Yein^ is 
rvell marked, and also one or more from the dorsal parietes. On 
reaching the kidney it runs along its lateral border closely accom- 
panying the ureter, and, gradually getting smaller, disappears at 
the anterior end of that organ. It is not continued anterior to 
the kidney as in some snakes, e. g, the Boidie and also in ^amefiU 
gemomfisis (Beddard, 4 & 2), a feature I’ecalling the condition in 
the Lacertiiia. During its course along the posterior part of the 
kidney this vein receives a marked tributaij from the 
oviduct. 

* A similar pair of veins is to bo found in MuneHes murinm (Beddard, 2). 
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Tlie liigM Efferent Renal Vein (Y. veualis revelieiis, SclileiBiii) 
originates along the inner margin of the kidney at its posterior 
end, runs to the anterior end, and after a short independent 
c'ourse in front of the kidney unites with its fellow of the opposite 
side to give rise to the post-caval vein. 

The Left Efferent Renal Yebi also has its origin along the inner 
iiiargiii of the kidney. But, unlike the right, it receives branches 
from tlie supra- renal body, the ovary, and the left oviduct in its 
eozirse from the kidney to the point where it unites with its 
fellow. Thus : — 

i. The Left Ovarian Veins are numerous small tributaries 

tiowiog into the left efferent renal veins. 

ii. The Left Stq>ra- Renal Veins are a large number of small 

brandies running from the supra -renal body into the 
efferent renal vein, to which it is closely attached. They 
return the blood brought to that body by the siipra-ienal 
porta! veins. 

iii. The Zpft Ovidiical Vein is a large vein leaving the oviduct 

at the level of the fimbriated funnel and fiowing into the 
efferent renal %’ein just in front of the siipra-reiial body. 
It returns blood from the ovidneal sinus. 

A. Tlie Left Ovkhical Sinus is a wide thin-walled vessel 
\rliicli runs from the, extreme anterior end of the ovi- 
tliical'fiiiinel backwards to about the level of the middle 
of the corresponding kidney. It is very conspicuous in 
injected specimens and was present in all the female 
exaiiipies of T. natrm that I have examined, althougli it 
does not appear to have been recorded in any other 
Ophidian. 

The Post-€aml Vein (V. cava posterior, Schlemm) is formed, 
as has been siatecl above, by the union of the two efferent renal 
veins. It passes forward, dorsal to the gut, freely in the mesen- 
tery to the posterior extremity of the liver, and then along in a 
groove in the ventiul surface of that organ to its anterior end. 
After leaving the liver it imns almost straiglit forward, veritni! to 
the right systemic arch and unites with the right pre-cavai to 
form the larger division of the sinus venosiis. Soon after its 
origin it receives veins from the right ovary, the siipra-reruil 
body, and the oviduct. Thus : — 

L The Right Oimrkm Veins are similar to those of the opposite 
side. 

ii. The RigM Supra-Renal Veins also resemble those on the 

left and return the blood gatheimi by the supra-renai 
portal veins. 

iii. The Right Onduecd Vein is like its fellow on the left and 
comes from an oviducal sinus, , 

A. The Right Ovklmal Sinus extends along the oviduct from 
the anterior end of the funnel to about the level of the 
middle of tlie light kidney. 
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roots, from tlio reuul poitsil veiri.s, vrhieri imitt' t«.< furiii o siay'm 
vosso] Oil tlio borsol uail of tlie reoimm in u. ^c:>y tliot fir - ofi'rruy 
i^eoii iiosi'iif^ou It [sasrsirs fm*war*l tkr/siyls too yut ihi^'jiitcry, 
rei‘oi\Iiro on its rmy iinuic-i'ons b'rniiclits', friOii t'lm many omb of 
tliO siiiiiJl iutestine mol also tue f.-it-b-obi};. Tos/rards its 

nntorior om! a tributary joins it bringiug hluc<l froisi tiio froiib 
part of tiro intestine, th,e pniiiTeas, am.! tho spb^ein This is shortly 
io>liov.re*l ]>y aiiraiito* vein eoniiiig froini the 4i:aihh.l ashler. In the 
same region it is j(IiieT by the antriior ubJoniiiial vein viiieli 
rims tiown fruni the fat-lnrly. From this point imsteml of ],ieii!g 
on the ventral side of the post-Citval vein it passes dorsahy to iJie 
left of this vessel and enters a furrow on the dorsa] siile of the 
liver. Between the eiitranee of the vein from the panerea.s and 
the spleen a-iid the posterior end of the liwr, h r. jm>c anterioi' to 
tlie sii|_)erior inesenteiic aj'tery. the lie[jatic portal vein ret'eives 
three large intercostal veins from the pnrietes fl' tlie right siflv. 
The vessel runs in the groove of the livex* right to its cvutenor eirh 
gradually tliniiiiishiiig in calibre, and it receives in this of its 
Ciiiirse a more or loss regniar series of iutei'CusUil vehiS aiiPmg to 
the left of the vertebral column and a greater nniiiher of staall 
veins from the stomaeli and cesophagiis. A veiy sinhiar condition 
obtains in 2 [ Jascifiitrs (Beddard, 1). 

I. The J?iierior AMoMi'^nd IThif, corresponding to the sinii- 
larly-iiaiiied vein in Laeertilia, is a single small vein arising at 


Afconliiig' to Sdiletmn ( 35 ) t,U« lieputie portnl iroiu only ono a.!rl tliat 
arises from the riijht renal iiurtiil voiu. 'J’hi?-- slulfua-itt is aisu 'uniue in ili.C'iVmmu 
( 23 ), hut it sliouM he uoteil that thb uiUlior nearly the who!*.* of Schleiuia’s 

account of tliu vt-nous wstoin alniO'^t veihatiia witlioxit imiieutisijj in any way that 
lie in so Mr own iiivestiitiuions' conlirm those of Ji»unlaiii ( 27 / uml Horh- 

stetter (20 h who describe a double root fur this tein in one |jiirt 

arising* fi'oui eacli renul portal vein. The latter autlior inahei^ u siiaihir statement 
with regard tu leac'nhqni. llKidard ( 4 : A: S) Iuim also recorded the same 

arrangement ip CiduUT coraw, .Zi?mtTj$ i/emmcRS^s^ and -“lachsfrerfoii ji/sriro 
aVecordiiig to da':|ii!irt. ( 26 ) there are a nuinher of anastomoses heUveen tiitJ 
poilal vt'iii imd the right renal portal vein in .PyiVma. In Omhnv'^ aatoiuit of 
Fei'^pkilus »e e'tu/<:i.ssvu*h'y/.sn>, ijuou-d by Ihufmann ( 23 th stated that there is no 
connection between the hepatic portal and renal pc»rlul veins,' 
t This vein is especially interesting, as it i.s sii)»ject to consideralderariat, ion among 
the tlpbbba. In Lixards, us is well known, it arises by two weds froift the renal 
portal veins, and a similar conditbui is tube fon'nd hi some'siiukes vm.. 

.M.Johni, Fifthftii sv/oe, and Boa dimulUMpta, lkai<h»rd (2, 3j & 4). In Dtlier sjialic.s 

Pkoc. Zoom See. — 1913 , Ko. XLTI. 43 
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the poj^terior end of trie fut-bo-'ty ^end rmiiiiii" forward in it 
to tiie level of tlie spleen, where it passes dorsallv and opens into 
tlie Iiepatie portal vein. It is only eoiineeted in an indirect, way 
Ipy suiail aiiastmnosing liranelies witli the renal portal yeiiis. 
Along its course it receives little twigs from tlie epigastric vein. 

The £()hj>fstfk Vein lies beside the epigastric artery in the inid- 
ventiTil hue of the alv^lominal wall. In the region of the liver it 
gives oil live or six sin:iH branches, all of ivhicli enter directly 
into tiie left side of tint body and are not connected with the 
hepatic |).jrtal vein. Behind the liver tlie epigastric vein is 
c-'Tonecool 'hv a nurnber of small venules with the anterior 
a’Tironinal vein. As Beddarcl (4) has pointed out, this is one 
of t-l'io most constant veins in Snakes, and is single save in 
IJ£i'£rfjdfm niadafjascarlensts, wliere it is alternately single and 
duU; fie. 

Tlie veins in the male are, like tlie arteries, on the wliole very 
.similar tio tiir.se in the female. Those in front of the heart are 
preeisfly similar in both sexes. 

l*lie crtiidai vein bifurcates to form the renal portal veins which, 
at the Ie\'el of the cloaca, receive the paired pelvic veins, and in 
ailditioin in the male a vein from each corpus cavernosmn. The 
rcnrd portals give rise to the two branches whicli unite above the 
gilt to form tiie beginning of the Iiepatie portal vein and then 
pn-s furwai’sls. to the kidneys between the vasa deferentia and the 
ureters. On the kidney they receive no specially marked tribii- 
tar}' from tiie vas deferens to correspond with the one from the 
ovidnet in the nanale. 

Each testis gives off one spermatic vein, wdiereas in the female 
there are a of small ovaidan veins, just in front of the 

("irresprurliiig supin-renal linrly. that of tlie left side opening into 
t'ae left eiferent renal vein, and that of the right into the post- 
caval vein. 

Tlio'ce is no vessel in the male to correspond with the ovidiical 
sinus, and conserjiieiitly no hraneli from it to tlie siipra-reiial 
hotly. The siipra-reiial portal supply consists of two intercostal 
i-eins. one at each end of that Imrly, which arise from the cori'o- 
spend iog side of the verrelunl colniiiri. 

Some variation is to be met with in the position of the union 
of the tw*:i eilerent renal veins witli regard to the kidneys. The 
junetiou may be as rmich as an inch in front of tho j-iglit kidney, 
cr, on the otlierhand, this kidney may overlap the point of union, 
in wliicli case several small veins bring back the blood from the 


it luis fvjilr a sin.i’t.MjriAii tlu'Iuftivaui portal vein, viie, JFm* eonIeit,%3Smipctes 
iii'iMartl (3‘i. Lastly, it auiy Iwve ho direct eownectitm 
vril'h the renal portal v.-ias, Inu iroly indirect oin-s liy lueaiis of amistomosiii*? twin's 
viz.^yrn.v'o-'f/ts' Beddard (2), Cnlu7?cr fesetihi, and Trapitlonofua 7 iafrlr 

Hoclputter t20h Tins last olstrvatiun I have lieen aide to emifinni. Furtlier tlie 
alntnuinal vc>iu may be luirtly double tlirongbout, as in JBoa constrietae 
II iilrinihiqnu, Jlrju Jiienlus. Ikdfbml ( 4 ), and Fj/tlwn sehf?, Jaqnarfc (20) or 
siuhdpas in Zmaenl^ ffemnneitsh, C<mm^ ri/omheafus, Srif.rjaltni^ Beddard (2), and 
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anterior eii;! of tlie kMnoj into tlio rigkt elTevout rcaa voha III: 
the whiole this histanee appears to be greater in the leiorie then 
ill the male. 

The reuviiiiing vessels of the Biale, the lieijatie pmml hajtars, 
tiieouterior abdoaiiiial vein, aiitl the epig.-istrie vein 
in all respects to those of t'he leiaaie. 

Y. The Vessels of the Heal. (Pis. LZvXI. k LXXII,) 

It Iins been pointe-T out above tlntt tiie wlu^Ie of the Ijlcwih 
is ]:n‘Oiuglit to the ke;el by the left coiiimoi! earotip t'ne light 
ooiiiiiiori carotid liaviug clis'ippeared early in tlie ctjiirse of 
deveh:) pine lit. To coiupeusate for this aixsonee of aii arteiT on 
the right ridie we liud developesl tiiree arterial anastomoses 
between the two shies of the head. Tne hr^t lies heiirntth tiie 
laediuila oVdoiigaht and jeans the two iiiterual carotids : the second 
is situated liermath the fore-hi*aiu just in front of the optic 
cliiasiii:! and uiiit^rs tlie anterior cerebral and facial carotids ; and 
the third is beiiind the syioohysis of the lower Jaw and joins the 
two external carotiils. 

The Zpd E,cter;tnl Caredid (Cb.rotis externa, Batkke; Arteria 
ill fraiiiaxii laris, Sdilem in) arises from the couiinon carotid internal 
to tlie articulation of the louver jaw' and the cpiaclrate bone. It 
riiiis forward between the iiooi* of the phasyox aiitl tlie broad 
mylohyoideiis niiiscle, hrst inwards towairds the tongue sheath 
and then outwards to the inner side of the ruaiidibie, being 
accompanied tiiroiighout the greater part of its course by its 
eorrespoiwling vein, the glossopharyngeal nerve, and the cntaiieoiLS 
hraiich of the hypoglossal nerve. At the anterior end of the 
lower jaw, just a short distance behind the syiiiph^tsis, the left 
external carotid anastomoses with its fellow by a well-markerl 
vessel. 

The Eight External Carotid is similar to the left, save tint the 
common carotid from whidi it originated has disappeared and is 
represented only by a small branch vessel. It receives its biood- 
siipply partly from the anastoniosis just meiitiorieil, and partly 
from the anastomosis between the internal carotids. 

Tlie distribution of the arteries in the dorsal part of the head 
is tlie same on both sides, so that the one descripitiou will apply 
equally well to either side. 

The Litenud Varotkl (Cai/otis interna, Ilathke ; Art ceplialica 
and Art, carotis communis, Schlemm) starts froui the origin of 
the external carotid and bends in a sha.rp curve dorsallj round 
the angle of the lower jaiv on the inner sale of the vagus ami 
hypoglossal nerves. It then passes forward under the cohunella 
and along* the inner side of the quadrate to a point hehiiul the 
orl)ife and above the posterior ■pterygo-sphenoidalis Hiiisrie, wlic-re 

'* Tlu-‘ jifniii'iuhaurc of tbe iraiscL's is that adopted bv I!offni;n,i« (23 j. 

: ' 42 ^^ 
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it ili\i<k‘s into two branches, the cere])ral carotid and facial carotiid 
arteries. 

Diiriiiij: tliis course it gives off the following bra.nclics : 

I. One well nrirked and sometiuies liLso a simdler a.rtery fha,i 
sup|)]y the cesapliag’ns. 

II. A l)rancli that supplies a part of the cervico-inandihuhu’is 
iiiiiscle, tlic lateral and ventral walls of the pharynx and skin in 
this I'egioii. 

III. x\. branch (Ramus pteiygoidens, Schlemm) 'which sup|)li('s 
the traiisverso-maxillo-pterygo-iuaiKlibularis, and the cervic(-)™ 
mandihiilaris muscles and the skin near them. 

lY. The ikV.st b?jni}(d Artery (Ramus spinalis, Ratlike ; Art. 
neri'i spinalis I, Hofmann) which arises at tlie sa.mo level or 
slightly in front of tlie preceding. The vessel passes through the 
aTilanto-oecipital membrane between the axis and the Imsi- occipital 
hone and, running into the loop of the Inisilar artery honeatli the 
medulla oldungata, forms an anastomosis with its fclknv of the 
o[>posite side, a relationslnp fir.st described by Bcidemm (35), who 
called this vessel the Truiiciis anoiiymus. Ry means of this 
anastomosis the blooil can pass from the left to tlie right internal, 
carotid. Sliortly ])efore piercing the atlanto -occipital iriembrane 
this arteiy gives off two branches : — 

.A. A small Imaneh (Ramus pteiygoideus, Sclilemin) to the 
PteiTgo-spiienoidalis sn uscies. 

B. A fairly large Occipital artery (Art. occipitalis, Schlemm), 
W'liicli however soon divhles into two vessels, a small and a 
large. 

The smaller is the occipital Inanch (Ramus occipitalis, Schlemm), 
supplj'ing the iruisclos and skin of the occipital region. 

The larger is the Cerclcal Artery (xirt. cervicaiis, Schiemirj), a, 
long and fairly well-marked vessel- It runs backwards 
near* the liypnpophyses of the anterior vertebim, covoixmI 
by the rectus capitus anticiis iii uscies tow'hieliTt sends 
sii'Kill imanehes, to the fourteenth vertebra. Here it joins 
wit'll a, small branch from the bifnrcal-.etl extremity of the 
vertebral arteiy. During its course it gives off a serit^s of 
branches tliat lie beside the spinal nerves, a.iid each of 
these sends branches not only to the skin and mnsclcs, 
but also a small one, a spinal arter}', that enters tlm 
neural canal through the intervertebral foramen. 

Y. The Maxillary Artery (Art. maxillaris, or dentalis inferior, 
Ratlike ; Art. alveola ris inferior, Schlemm) arises about midway 
between the spinal arteiy and the point just liehiiid the oi'bit 
where tlie internal carotid divides. It runs outwards, accompany- 
ing the infeiior maxillary branch of the trigemimil nerve between 
tlie seeonvi and third parts of the parietalminmlrato-inandiliiiliuis 
muscle, to which it gives branches. After giving off several twigs 
also to the trans’^’erso-maxilio-pteiygo-maudibularis muscle, it 
|)ass(\s on througli the posterior maxillary foramen into the lower 
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J:i\v. Jt mon gives oil* a ia'aucli to tiio inferior ]n,]>io-,i o-IojkI ;iih! 
tlioii runs Oil in the lower jjiw to its anteiu'or emL Here it comes 
out tlirougii tlieanturi<)r ni;uxiil;ii‘y fern, men ns tlie 'MtntdliH Jrten/ 
(Art. mentaJis, lla.thke) a, ml su[)|)lies tiie ant(n-i(H‘ |_);irt of the 
inf(a-ior tibia, 1 gla.ml ami the skin in tlie ri'giou of the chin. 

Just siiiteiior to this ]>riuich the iuteruaj carotid splits into two 
hramches, the cerebral carotid and the facial cjirotid arteries. 

Tim Gerehral Carotid (Art. carotis cero]>ra,lis5 Itatiilm and Ilof- 
iiia.iiii) is a vessel of moderate calibre ruiniiiig downwards just 
behind tlie in fra-inaxiila, ry branch of the trigeminal nerve. 
It then turns iiiwa,rds under the skull and enters the cranial 
caA'ity through a, foramen in the basisphonoid. Tiiis vessel was 
overlooked by Schleimn. In its course it gives oilba, small artimy 
just outside the skidl going to the posterior pterygo-sphenoidalis 
muscle. Inside the skull near the liinder end of tlie }5ituitary 
fossa, it splits into three fairly eipial vessels, the posterior, median, 
ami anterior cei'ebral ca,i*otids, 

I. The posterior Imuich (llamus caiidalis, Hofmann) runs back- 
Ava-rds round theoutshle of tlie pituitary fossa., giving oil* branches 
to tlie cerehellniii a, ml, alioiib half-way to tlie foramen magnum, 
unites with the similar vessel of the other side to form the median 
ba,sila,r artery. 

Tlie Basikvr Artory (Art. basilaris, Ratlike and liofma.mi) 
passes liackwaials until just before the foramen magnmn, wlmre 
it splits up into a loop in tlie form of an isosceles triangle. Into 
the corners of the liase of this loop open tlie riglit and left first 
spina] ai-teries, and thus it forms the anastomosis l^eivvecm these 
two vessels. Before it divides to form the loop, the basilar Jirtery 
gives off on either sale a well-marked internal auditory artery 
(Art. auditiva interna, liathke and llofmann) that 'enters the 
ear with the auditory nerve, a,nd tdso a series of smaller branches, 
some of whicli siip]dy the medulla., and some lain on to the small 
choi'oid p»lexiis of tlm fourth ventricle. 

IL The median branch t runs outwards behind the cerolfrai 
liemiwSphere, to Avluch it gives some twigs, and a. short distance 
from its oi'igin ilivddes into two. 

A. The Anterior (thoroid Artery (x\rt. chornidos auiterior, 
Hofmann) is the a.nterior branch. It passrs a.rouud the 
iiemispheres, fc^uppb’itig them with sma.il twigs, i« the 
dorsal side of the hra-iu, nea.r the pineal stalk, wherti it 
breaks up in the ehoroitl plexus of the thiial and laterai 
vmitirides and anastomoses with a hraiich from the olfactory 
artery. 

Ik Tiio posterior division passes behind the optic, lobes and 
sprea,ds itself out over their dorsal surface. 

The liomonclatiirc of tlic.se glands in the head of the snake is tliai. given hy West 
( 37 &' 38 ). 

f In Koiuc examples this nicdiun hrancli docs not ari.^^c at; the poiMt when* lla=! 
cerebral carotid splits into untenor and posterior branches, but a little wuybowij the 
latter ; consc({UcntIy it appears as a branch of the postciior cerebral cawlid aiid is 
described as such by Hufnianu (24). 
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III. The a-iiterior branch (Ramns cvanialis, Hofniaiiii) rnns 
forward along the wide of tlie pitiiitaiy Fossa, and unites with tlie 
similar vessel" from the otlier side under the bases oi the optic 
nerves iiTiniediately in front of ihe cliiasnu'i, .By the iiaion of 
the two ajiterioi* and tlie two })osterior branches of the certd)i'at 
carotids a complete arterial ring^ tlie circle of Willis (eirciilus 
arteiioBiis eerelnnlis, Hofmann) is formed around the pituitary 
fossa.. During its course this anterior brancli gives oil*: — 

A. A IiefUaii Cerehral ArtcTj/ (Art. cerebri media,, ITofmaiin), 
which is a large vessel lainiiing round to the dorsal side 
of the brain and supplying the a,nterioi‘ end of the licmi- 
splieres nn<l the olfactoiy luhes. 

Ih An OjJdhalnrk Arkrj/ (Ai't. ophthahniea, llofmaini), whicii 
is given oil' immediately hefore the two a,nterior brauK'hes 
of the cerebral caiT>tids unite to form the circle of Wiliis„ 
This passes out of the skull with the optic nerve, and 
iinuiodiately on reaching the orbit anastomoses with a 
branch of the facial carotid. 

Tim Olfaekrnj Artery (Art. olfactoria, Schleiiim) arises from 
the Bhd-}Joint of the anastomosis of the two anterior brunches of 
the cerebi'al carotids and runs forward in the skull in the fuiTtiw 
between the two olfactory lobes, to wliich it sends branches. At 
the anterior end of the lobes it gives off two syimiietrical branches. 
Each of these again divides into two (Aa. etlimoidales, Eatliko ; 
Aa. hiilbi olfaetorii inediales, Hofmann )j w-hicli pass out of the 
skull Avitli the olfactory nerve to ramify over tlie ohVictory 
membrane. The main trunk then recurves dorsally and runs back 
in tlie fissure between the two heinisphei’cs, to wliich it sends 
niiiiiei'oiis small branches, and near the pineal body anastomoses 
on each side with a branch of the anterior division of the median 
branch of the ceiobral artery. 

Tee Inferior Spinal Artery (Art. spinalis inferior, Kathkc.) ; 
Tractns spinalis ventralis, Hofmann) is sittia,tcd jusi} lielow' tliC 
ventral fissure of the spinal cord, and rtins in a fa-irly straight Hue 
caiuhilly from the anaBtoinosis between the riglit a,nd lefi. first 
spinal arteries at the posterior end of tlie "hasik'ir artery. On i()s 
course it gives off la-anches to the S2>inal cord, some of which pass 
around to the dorsal side and otliers enter the ventral fissure, a.n<I 
it also I'eeeives the paired spinal arteries which come in tlirough 
the vertebral cohmiii at the points of exit of the spinal nerves. 
In some ] daces where a pair of such arteries enter it, tlie inferior 
^sp^nal artery splits into a diamond-sliajned loop. 

The Fmktl Carotid (Carotis facialis, Ihithke) takes a fairly 
straiglit coiii'se foiavard through the temporal fossa, close to the 
infra-rriaxillary branch of tlio trigeminal nerve to tlie orbit. 
Here it glasses under the jiost-f rental ]>one into tlie orbit and 

Tliis ‘artery i.s double for the ,m*ater part of leiiLdh in Iktlwn mohirm, 
I]ai.lnd(6). ' ■ 
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iiiiniediatelj ilivides into two fairly e'.j_uisizo;l terminal brandies. 
On its way it gives oii : — 

I. A Ijrancli (Ramus gland ube ma.xilljB superioris posterior, 
8cli!emiu) wliich arises a short distance beldud the orijit and runs 
mitwands to the posterior part of the parotid gland, /. e., the ghtiid 
correspoiiding to the poison-gland of other siiidves. It ramilies 
in the gland, and one of its brandies anastomoses with a branch 
of the artery siippljing the anterior part of tlie gland. Iduring 
its course it gives off a ptdatiiie branch and branches to several 
miiscles» 

II. Several small branches and one fairly well-marked one that 
supply the Harderiaii gland. 

III. Two or three slender branches to the -skin overlying the 
skull and one or two to the under side of the skull. 

One terniiiial liraiicli (Carotis facialis, Bchleniiii) of the facial 
cai'otid passes along the back of the orbit do^vn wards to its iloor, 
whei'e it runs foiavard (Iboiius paljitinus anterior, Bchleimn), 
accompanying the infra-orbutal braucli of the trigeminal nerve. 
It goes on forward out of the orbit, dose to tlie outer wall of the 
internal nares, and linally siireads out over the skin a.ii(l imisdes 
at the front end of the snout. During its course it gives off: — 

I. A well-mai*ked vessel (Ramus glandulcBinaxiilaris superioris 
anterior, ScJilemm) that accompanies the suinu-inaxiilary branch 
of the ti’igemiiial neiwe outwards in the posterior wall of the 
orbit and along the uppei* jaav. It supplies tlie teeth in the pos- 
terior part of the upj^er jaw, the superior labial gland, the 
anterior part of the parothl gland, within which one of its small 
twigs ariastoiaoses with a similar twig from tlie artery supplying 
the posterior part of this gland, and finally it gives off suiali 
vessels to the skin in this region. 

II, A posterior palatine branch (Ramus palatinus recurreus, 
Schlemm) tba.t goes to the piosterior palatine teeth. 

III. Small branches to the anterior jialatine teeth. 

IV. Rraiiclies to the teeth in the anterior end of the jaw. 

V. Branch.es to the nasal gland. 

Tlie other slightly stouter terminal brandi of tlio fadal carotid 
iirtery (Ail. carotis cerebralis, Schlemm) runs in an irregukir n,rdi 
along tlie upper, inner, and luntler sides of the orliit to the optic 
foramen, where it anastomoses with the ophthalmic ailery. in 
this way the blood fi*oni the left fadal carotid caai pass 'vid the 
oplithalmic artery into the drde of Willis, and thence to the 
encephalic arteries and also over into the right faxuVd carotid. In 
its course this artery sends oiit the following branches : — 

I. Several well-marked twigs to the part of tlie Haiderian 
gland within the orbit, 

II. Branches to the muscles of the eye (Aa. musculares ociili, 
Ratlike). 

III. Two short ciliary brandies (Aa. ciliares |)0.stica’' breves, 

Rathke). . 
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lY, Two longer ciliaiy branches (Aa. cilia, res posticjc lorigTC^ 
Rathke), one of wliich riiiis forward on the inner side of fclio eye 
and the other outward on its hinder side. 

Y. A llelbuil Artery (Art. centralis retina*, Ihithke) whicdi 
enters the eye] mil with the optic nerve an<l s|.>reads out over the 
retina. 


(B) Veins. 

The veins of the lioad of Tropklonotus 7iatrix have recently 
been described in great detail by Ernner (12), wdio also describes 
a mnscnlar iiieeha.riisiu in the Iiefid whex’oby the blcjod-pressure in 
it ^ veins and sinuses ii[ia,y be covis'nlerably incretised. It is, not 
p;:)ssil)le l>y ordinary dissection to make out all the small vessels 
given by that author, and, as my own results agree closely with 
Ills, it will only be necessary, for the sake of completeness, to give 
a brief description of the cephalic veins. 

Tiie IMandihrlar Vei/i (A^. inframa.xillaris, Scblennn ; V. mandi- 
biilaris, Bruner) arises from a small simis at tlie anterior end of 
the lower jaw and runs backwax'ds close to and on the outer side of 
the external carotid artery. On its rva.y it receives veins from tho 
tra-cbea, tongue-sheath, miiscleKS of the floor of the month, and 
the pharynx. It runs into the maxillary vein immediately before 
the latter joins with, the lateral cephalic vein to form the comnuni 
jugular vein. ' The bases of the mandibular, maxillary, and lateral 
cephalic veins and the anterior end of the common jugular vein 
are surrounded by constrictor muscles whose morphology and 
function are described by Bruner (loo. 

The Maxillary Vem (V. palatina, Schlemm ; V. iiiaxillaris, 
IRauier) also commences in a small sinus which is situated just 
liehind the premaxilla. This sinus has a double anastomosis with 
the similar one on the other side. From this point it rims ]-)a.ck- 
wards beneath the nasal cavity along the floor of the orbit and 
tlien aliove tlie pa, late to join the mandibular vein at tlie angle of 
the lower jaw. During its course it receives : — 

I. The Idostral Vein (T. rostralis, Bruner), which enters jit tho 
level of the anterior anastomosis and brings tlio blood fro,m a. 
venous network at the front end of tlie snout. It also r(x,'oives 
na,sal veins (V. nasales externa), <lorsalis, and ventralis, Bruner) 
from the nasal gland. 

II. Tlie Suhnasal Vem (Sinus subiiasalis, Brunei-), wliicli enters 
at the level of the posterior anastomosis. It drains a somewlmt 
complex system of subnasal sinuses, which anastomose with one 
another at the posterior end of the nasal cavity and which receive 
also the palato-pteiygoid vein. ^ 

The Palato- pterygoid F(3wi (Sinus palato-pterygoideus, Bruner) 
runs from near the 'anterior to near the 'posterior end' Of 
the skull on tlie inner side of the palatine a,nd pterygoid 
I')ones, and flows into the anastomosis 'between the sub- 
nasal sinuses, ' , , : ''y, : , 
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III. A vein that Joins it at tlie n.nterior end of tlie orbit and 
forms an aiifistomosis between it and the orbital sinus. 

IV. A-iiInferior Falpehral Fab/. (Y. palpebralis inferior^ Bruner) 
that also enters at tlie front end of the orbit and runs backwards 
in the lower eyelid to its posterior end, where it enters the oibital 
sinus together witii the superior palpebral vein. 

Y. Several small veins from the orbital sinus Just posterior to 
tlie orbit. 

YI. An Oblique Palatine Vein (Y. palatina obliqua, Brunei-) 
that runs ol)li(|uely forward beneath tlie skidl at the level of the 
hypophysis to join the similar vessel of the opposite side and form 
a median palatine siiiiis which runs forward for a short distance. 
Eefoi*e reaching the middle line it gives oil a palato-cerebral 
vein. 

The Palaiv-cerehral Vein (Y. palato-cerebrales, Bruner) runs 
dorsally around the skull and enters the median cerebral 
\^eiii soon after this leaves the cranium. 


The Orhiial Sinus (Sinus orbitalis, larmier) is a fairly large wel I - 
delined sinus occupjiug the inner and hinder parts of the orbit. 
At the outer end of the liimler part it is prolonged outside the 
orbit beneath the Harderian gland. It receives the following 
branches : — 


I. A small vein at its anterior end which comes from the nasal 
gland. 

IL The vein Joining it to the maxillary vein, wddcb also enters 
at the anterior end, 

III* The Superior Palpebral Vein (Y. palpebralis superior,' 
Bruner), Which arises at the anterior end of the sinus and runs 
backwards in the upper eyelid, re-entering the sinus at its 
posterior end and receiving Just before it does so the inferior 
palpebral vein. 

lY. The Secondary Anteriot Cerebral Fam (Sekundare Yerbind- 
ting der v. cerebralis media mit der v, cerebralis anterior, Grosser 
und Brevina) wliicb runs from the posterior internal corner of the 
orbital sinus baokuTirds inside the skull into the me<lian cerebral 
vein Just a.s the latter is leaving the cranial cawity. The anterior 
segment of this vessel is formed by a part of the original anterior 
cerebral vein. 


The Lateral Cephalic Vein (Y. ' capitis lateralis, Grosser und 
Brezina; Y. jngniaxis' interna,, Bruner) prises, from the posterior, 
prolongation, of the. orbital sinus and runs inwards and backward's^ 
to the side of 'the internial cixrotid artery. It passes 'backward 
closely accompanying this artery to. the po,st.erior end of. the '.head, 
where it bends, round' tp the 'ventral Side', and , unites), with ..,the. 
maxillary and mandibular. Veins' to form the'coinmQn J.ugular 'veim ; 
On its course it, receives.:-— ' '" 'F 


. , , I,.; A vein ,.from the Haxxlermr ..^and- . , , , 'f ' ' . 

,",".11. The. Median 'Cerehrad 'Vein (Y.'eerebralis media? Bruner).' — . 
This' .runs from the longitudinal eerebml vein on the 'dorsal side 
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of the brain, outwards, and around the posterior face of tlio optic 
lobes to the ventral side of the brain. Hero it goes forw.‘ird 
leaves the skull by the foiumen for the trigeiuinal nei*ve. Out- 
side the >skiill it bends sharply backwards and joins tlie lateral 
cephalic vein as the latter reaches the interna! carotid ai‘tery. 
The last part of this vessel outside the skull is a. secondary con- 
nection (V. cerebralis media secundaria, Grosser and Brezina) 
developed between the median cerebral vein, which originally 
opened into the internal jugular, and the lateral cephalic vein. 
During its course it receives : — 

A. The Dorsal Cephalic Vein (V. capitis dorsalis, Bruner), which 

arises from its dorsal side within the skull and passes 
outward through a special foramen. It runs backwa,rds 
between the pro-otic and squamosal ])ones, recei\’iiig one 
or two cutaneous veins, and then bends laterally and enters 
the lateral cephalic vein. 

B. The Secondary Anterior Cerebral Yehh which runs on the 

floor of the cranium and joins it to the orbital sinus (vkU 
supra). 

0. The PalatO'Cerebral Vein, which connects it with tlie obli(]uo 
palatine vein (vide supra). According to Bruner there 
is also an external secondary anastomosis with the anterior 
cerebral vein, as %vell as the inteinal one described above. 
I have been unable to find this vein by dissection. 

III. A laig'e vein from the parotid gland and the muscles of 
the head, which closely accompanies the maxillary ai-tery and 
enters the lateral cephalic vein close to the place where the 
maxillary artery leaves the internal carotid. 

lY* A Dorsal Cep^haliG Vein (vide supra), which joins it to the 
median cerebral vein. 

Y. The Posterior Cerebi'al Vein (Y. cerebralis posterior, Brin.ier), 
which runs from the end of the longitudinal cerebi-al vein a little 
belli nd the posterior end of the optic lobes ol)lh|uely outwards 
over the iiiedulk oblongata and leaves the skull ])y the foramen 
magnum. Just before leaving the cranium it gives off a Spinal 
min which runs caudally on the ventral side of tlm spinal cord, 
where it unites with the similar vessel from the other side, 

, YI. One well-marked and several smaller veins from iihc 
muscles of the posterior end of the skull. 

YII. A Cervical vein wfliich returns blood from tlie muscles of 
the neck. 

The ZongUtidinal Cerebral Vein ( Y. longitiidinis cerebri, Bruner) 
is a vessel rimiiing backwards along the mid-dorsal aspect of the 
bmin from between the olfactory lobes. At the posterior end of 
the optic lobes it gi\res oif the median cerebral veins, and a short 
distance further back divides to form the posterior ceiebrul 
veins. 
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VIk EXPLAJIATION OF PLATES LXX.-kXXII, 
lettering. 


A.A.L. Lett Aortic Arch. 

A.A.IL iL'i'ht Aortic Arch. 

A.xV.V. Anterior Abiloininal Vein. 
A.C’.A. Anterior Choroid Artery. 

A.V”. Azyg'o?; Win, 

A.V.A. Anterior Azygos Akin. 

A. V.P. Posterior zVzygos Vein. 

It A. Basilar Artery, 

B. xV.L. Loop of Itasilar Artery. 

C.A. Left Common Carotid 

Artery. 

Ca.A. Caiulal Artery, 

C. C.A. Cerebral Ca,rutid Artery. 
C.C.Ant. Anterior braiich of the 

Cerebral Carotid Artery. 
C.C.M, Median branch of the 

Cer(d)ral Carotid Artt'ry. 
C.O.P. P(!sterior branch oi' the 
Cerebral Carotid Artery. 
Cep. V.I), Borsal Ceplmlic Vein. 

Cep. V.L. Longitudinal Cephalic 
Vein. 

Cer. A. Cervical Artery. 

Oer. \b (ilervicul Vein. 

Car, Ham. Cerebral BIeinisi)hercs, 
O.W. Circle of Willis. 

C.J.L, Left _ Common Jugninr 
Vein. 

C.li.R. Right Common Jugular* 
Vein, 

C. V. Caudal Vein. 

C.V.L. Longitudinal Corelmil 
Vein. 

C.V.M. Median t'crehral Vein. 
C,V.P, Posterior Cerebral Vpln. 
C.V.S.A. Seeopdaiy Anterior Cere- 
bral Vein. 

D. A. Dorsal Aorta. 

E.C.xV. Anastomosis of the two Ex- 
ternal Clarotid Arteries. 
E.C.L. Left External Carotid 
x\rtery. 

E.C.R. Eight Ejcternal Carotid 
Artery. 

E.M.A. Eye Muscle Artery. 

E.E.L. Left Efferent Renal Vein. 

E. R.R. Right Efferent Renal Vein. 
JSM.Hatr. External Nares. 

F.A, Fat-body Artery. 

F. C.A, Facial Carotid Artery. ■ 
F.C.P. Palatine branch of the 

Fiuaal Carotid Artery. 


G. A, Gastric Arterv, 

GalL m. GaJl-bUuider. 

H. A. Hepatic ArteTy. 

JTar, Gl. Harderian Gland. 

'H.G.A. Harderian Gland Artery, 
H.P.V. Hepatic Portal Vein. 

H. P.V.' The posterior part of the 

H<>patic Portal Vein, the 
“ Veine inesenterique 
XHistdrieiire ” of Jounlaiu 
, (37). 

H.ILV.O. Origin of the Hepatic ]krtul 
Vein from the Renal Portal 
A'oin. 

I. A. A. Internal Auditory Artery. 
l.C.A. Internal Carotid xVrtery. 
l.C.M. Muscular branch of In- 
ternal Carotid Artery. 
l.C.O. (Esophageal branch of In- 
ternal Carotid Artery. 
I.M.A. First Inferior Mesenteric 
Artery. 

I, M.A.2. Second Inferior Mesenteric 

Arteiy. 

I.M.A.3. Third Liferior Mesenteric 
Artery. 

I.M.A.L Fourth Inferior Mesenteric 
Artery. 

Ivf. Infundiliiilimi. 
kP.V. Inferior Palpebral Vein. 
L8.A. Inferior Spinal Artery. 

Jin?. L. Left Kidney. 

Kid, It. Kiglit Kidney. 

L. A. Left Auricle. 

L.C.A. Long Ciliary Artery. 

L.G.A. Liepo-gastric Artery, 

L.R.A. Anterior Lcdt Renal 

Artery. 

Metiian Left Renal Artery, 

L. Ii.P. Posterior Left Renal 

Artery. 

M. A. Maxillary Artery. 

M. C.A. Median Cerebral Arterj". 
M.C.P. Posterior branch of the 

Median liranch of CerOf 
byal Carotid Artery, 

Mod, Medulla oblon|^rta. 

M.V. Mandibular Vein. 

M.X. Maxillary Vein, 

Mx.A. The double anastomesia of 
the Maxillary Vein. 

, OyA*L. Left Ovarian Artery. . 
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O.A.R, liiglit Ovarian Artery. 

Oc. A. Occipital Artery. 

0(1, A. Oviducal Arttay. 

0(1. A.P. Posterior Oviducal Artery. 

Od. S.L. Left Oviducal Sinus. 

()d. S.R. Eiglit Oviducal Sinus. 

Od. V.L. Lett Oviducal Vein. 

Od, V.L.P. Left Posterior Oviducal 
Vein. 

Od. V.R. Right Oviducal Vein. 

Od. V.R.R. Right Posterior Oviducal 
Vein. 

Oe. A. (Esophageal Artery. 

Oe. Y, (Esophageal A^oin. 

01. A. Oltactory Artery, 

Olf. lo. Olfactory Lobe. 

dp. A. Ophthaluiic Artery, 

Opt. !o. Optic Lobe. 

Opt. Ner. Optic Ntu-ve. 

O.P.V. Oblique Palatine Vein. 

Orl. Orbit. 

O. S. Orbital Sinus. 

O. S.A. Anastomosis between the 

Orbital Sinus and the 
Alaxillaiy Vein. 

Ov. A, Smaller Ovarian Artery. 

Ovar.Jj. Left Ovary. 

Omr. M. Right Ovary. 

P. A. Parietal x\rteiy. 

Jbia. Pancreas. 

IMr. Parotid Gland. 

Par. A. Anastomosis between a 
braiieli of the Anterior 
and a branch of the 
Posterior Parotid Gland 
Arteries. 

Par. A. A. Anterior Parotid Gland 
Artery. 

Par. P.A. Posterior Parotid Gland 
and Superior Maxillary 
Artery. 

Par. V. Vein from Parotid Gland 
and also from neigh- 
bouring mus<des. 

P.C. Primary Carotid Artery. 

P. CAL Post-Caval Vein. 


PeLV. Vein probably corros- 
poiiding to tho Pelvic 
Vein of Lacortilia-. 
Pituitary Fossa. 

Pl.O.V. Ihilato-ccmhral Vein. 

PI. P.V, Palato-pterygoid Vein. 
Pul. X. Pulmonary Artery. 
Pul.V. Pulmonary Vein. 

P.Vh Parietal Vein. 

R.A. Right Anricl(\ 

Ret. A. Retinal Arttay. 

K.P.L. Left Renal Portal Vein. 

! R.P.R. Right Renal Portal Vein. 
ll.R.A. Anterior Right Renal 
Artery. 

R. H.M. Median Right Renal 

Artery. 

E.E.P. Posterior Right Renal 
Artery. 

Rt. A. Rectal Artery, 

R.V. Rostral Vein. 

S.O.A, Sliort Ciliary Artery. 

S. M.A. Superior A'lesenteric 

Artery. 

S.N.A. Anastomosis of the Suh- 
nasal Sinuses. 

S.N.V. Sub-nasal Vein. 

Sp. A. First Spinal Artery, 

Sp. V. Spinal Vein. 

Sjihi. Cor. Sijinal Cord. 

Spl. Spleen. 

S.P.L. Lett Supra-renal Portal 
Vein. 

S.P.R. Right Supra-renal Portal 
Vein. 

S.R.L. Left Supra-renal Vein. 
S.E.R. Right Supra-renal Vein. 
Snp,Znb, GL Superior Labial Glunth 
Slip. Men. Ij. Left Supra-renal body. 
Sup. Men. M. Right Supra-renal body. 
Til. A. Thyroid Artery, 

Thif. Gl. Thyroid Gland. 

Ton.3Im, Tongue IRuscle. 

2W. Sh. Tongue Sheath. 

' V. Veiitriide. 

i V.A. Vertebral Artery. 


PLYTE LXX. 

Fig. 1. Diagram of the Heart and Blood-vessels in the anterior part of TrophUmofm 
The two main arteries and vein.s on the ventral side of the head 
are indicated, hut their ineciso distribution is tlealt witli on Plate JjXXIL 
Between the lines X.X, and Y.Y. a portion of tlie circulatory system is 
omitted, as the relations of the Hepatic and Pulmonary Vessels' and tho 
Dorsal .Aorta are similar tliroughout the whole hingth of tho liver. Tlie 
part omitted is about the .same length as tlie distaiico from tlie thyroid 
gland to the line X.X. P'or the purposes of diagram tiu? liver is repre- 
sented as pulled out to the right of the animal. The positions of tho Liver 
and Lungs are indicated by simple outline and those of the Gall-bladder, 
Spleen, and Pancreas by shaded areas. 

Fig. 2. Diagram the posterior Blood-vessels in a fennilc Tropiilonotm mtrlr. 

The jxrsitioiis of the kidneys and ovaries are indicated by simple outline 
and those of the supra-renal liodies by shaded areas. BVr the purposes of 
diagram tho intestine is ropresmitod as pulled out to the right of the 
animal, the fat-bodies us external to the oviducts, and the oviducts ns 
external to the ureters. Owing to the fact that tlm anterior end of the 
Fat -body is supplied from the right ovarian artery, while a little furth(?r 
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barlv it is fed from tlie left ovarian artery, it is necessary to divide tlie 
Fat-body l)Bt ween the two gonads. Tims it comes that the anterior part 
of the Fat -body is represented on the right side of tlte animal and tlie 
posterior part on the left. As the Anterior Abdominal Yidn runs in the 
Fat-body it is also divided and is so represented in tlie diagram, in which 
its two ends are joined by a dotted line. 

Plate LXXT. 

Diagrams of the Blood-vessels in the head of Trojpidonotms natrix. 

Fig. 3. Diagram of the Cranial Arteries seen on the ventral surface of the brain. 

Idle brain is represented as removed from the skull leaving behind, 
however, the Pituitary Body. 

Pig, 4. Diagram of the arteries of the head seen from the dorsal side. Tlie brain is 
removed, hut some of the cranial arteries are left behind. Tlie positions of 
the glands of the head are indicated by shaded areas. 

Plate LXXH. 

Fig. 5. Diagram of the vessels on the ventral side of the lower jaw after the removal 
of the superficial muscles. 

Fig. 6. Diagram of the Veins and Sinuses in the head seen from the dorsal side. 

Idle deeper vessels are represented in lighter shading and with a dotted 
outline. The position of the hrain is indicated in simple outline, while the 
positions of the glands are indicated hy shaded areas. For the purposes of 
diagram the Superior Palpebral Vein is omitted. _ It runs from the upper 
anterior ]iart of the Orbital Siims above the Maxillary Vein and joins the 
Inferior Palpt4u-al Vein as the latter enters the Orbital Sinus. In dis- 
secting out the ves.sels of the orbit it is almost always removed with the 
upper eyelid. 
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1. Introduction. 

While staying last spring in a lonely corner of Forth Wales 
it was my good fortune to come across a number of rare and 
interesting birds, But great as was the pleasure of seeing, for 
the first time, such comparatively uncomnion species as the Grey 
Plover and Black-tailed God wit, it was far surpassed by that of 
being able to study, under the most favourable conditions, the 
natural behaviour and home life of some of the commoner shore- 
birds. Of these I was particularly fortunate with the Eedsliank, 
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and was able to see the whole of the coiirtsliip and pairinii^. 
When I say the whole, I do not mean tliat I saw every debai,!, 
nor tliat every detail J sa.\v is clea.r to nua Ihit i that 

I know wliat is tlie general course of events, and c-an biteiprcdi 
the l)i)'(l8’ lielia.vioiir more or less consistently. 

On returning to civilization and libraries, to my surprise .1 
could find very little on the subject: the o])servations i*ecorded 
were either fragmentary or inacciu*ate. It was not until most 
of this paper was written that I discovered a, fairly complete 
account by Selous This had remained undiscovered owing to 
the a])sence of any reference to lledshanks in tlm title of the 
paper or in the index of the volume. 

I liave tliouglit it wortli wliile to publisli my observations, 
however, since they diflei* in several points from those of Selous, 
Mean while, I fully realize their incompieteness, a,nd recognize 
that the}^ cannot ns yet be properly used in a,ny general discussion 
of tlie tlieory of sexual selection. I iiope to contiiiiie my own 
observations when opportunity oilers, but veutui'o to publish 
this general outline at once as a stimulus to other bird-wnfccdieivs 
and naturalists. 

2. LocALiry, etc. 

Before passing on to the birds’ actions I must first just 
mention the theatre wliero I saw them played. This wars part of 
a. small estuary in the northern half of CJiU’digaii Bay : a.n ariu 
runs out on one side at right angles to the ri\'er, tluis giving 
during high spring tides a land-locked sheet of water nearly a 
mile long and half a mile wide ; during neaps, even higli tide 
failed to cover it. hTmnhers of liedshauks and other birds fre- 
quented this expanse, and especially its head or most himlward 
end, where tliey were close to a thick l)ed of reeds and tussocks; 
the mud here was scarcely ever covered by the tide, tliougli kept 
always moist ]y a little stream. 

At one side of the head was a low ridge of grass-covered 
dunes, about five feet high and thirty or forty feet long, with. levcd 
groiiinl behind tliem. Thus, by crawling over the ilat, ,I (^t>uld 
get up to the dunes into an excellent position for viewing the 
wliole top of the bay ; every bird was easily seen aga.iust tin? wet 
mud. So I kept watch with the naked eye until some disi,urb- 
aiice or unusual behaviour attracted attention ; then, being arniCMl 
with a telescope magnifying 30 diameters (for the ]oa,n of whicli 
I have to thank niy brother, Mr. N. T. Hnx]e\'), I focussed this 
on the spot, ami could .see the minutest details of attitude and 
behaviour in the nearer birds, and even in those on tlie fa,r side 
of the bay could quite well interpret what I saw. I ma,de a 
niini]>er of notes on the spot, and usually within twenty-four 
hours eiiiboclied w^hat I had seen the day before in a letter to 
an ornithological friend, 

* 1. Sehras, ‘‘Observations to throw light on the Quostion of Sexual 

Selection in birds,” etc., Part 1 ; Zoologist (4) x., lilOO, pp. 201 --^519. 
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3. The Courtship proper. 

I will begin witli a.n account of the typical course of the 
courtship and pairing, such as I have seen repeated, with but 
slight variations, a considei'able iiiiinber of times. 

Among the forty or fifty ])irds that usually wouhl be quietly 
feeding on the Hats, walking or running in short starts from 
mouthful to mouthful, a disturbance would every now and then 
be visible — two birds running, one pursuing the otlier. These 
two are cock and hen. A cock takes a fancy to one of the 
liens, leaves his feeding, and starts running towards her. She at 
once runs away from him, and there ensues a regular game of 
follovr-my-leader. The hen never goes far in a straight line ; 
she usually runs in a series of curves, often doubling sharply 
back, and sometimes describing a complete cii-cle or even a figure 
of eight. Where she goes the cock goes after her, following 
exactly, but some yards behind. The coiij^le would be ridiculous 
enough in their devious course, witli heads somewhat dowui and 
quick-moving legs — rather tlie action of a fast-trotting horse — 
but the attitude of the cock adds to the effect : his eyes being set 
on the sides of his head, his neck has to be stretched stiff' out and 
markedly sideways (at aif angle of at least twenty degrees with the 
line of his body), in order to keep the hen hi sight, lo addition 
he spreads liis pure white tail, so that you see half the fan of it on 
either side of the tips of the folded wings ; but ^whether the hen 
so fai‘ ahead can see anything of tin's 1 do not kno’W. 

This pursuit goes on often for quite a long time, tlie liirds 
covering maybe a quarter of a mile. The hen usually flies away, 
leaving the cock disconsolate, but sometimes she will consent to 
inaugurate the second stage of the courtship, in which she is 
able to inspect the suitor more closely. This she does by suddenly 
coming to a dead stop. The cock then perhaps runs a yard or 
two further, but soon he too stops, and begins his part of the 
second stage of the courtship. 

The first stage was almost mere pursuit : the second is piu*e 
display. Tie first unfolds his wings and raises them right above 
liis back, so as to expose their conspicuous under-surface of pure 
white somewhat clouded or barred with , gi*ey. Then, fiuttering 
them tremulously, but keeping them raised all the time, he 
advances very, very slowly towards the hen, lifting his feet high 
in the air, and often putting them down scarcely in advance of 
where they were before. To the human eye the whole action 
seems the expression of eager excitement tempered " by uncer- 
tainty, and that, presimiahiy, is wha.t the bird is actually feeling, 
Mnan while, a.s he steps on, he stretches his neck a little forward,, 
opens his mouth, and gives utterance to a single continuous note, 
which is changed into a long roll or i^attle by the quick vibration 
of the lower mandible. The sound is quite like that of a Mght- 
Jar, but higber, and without any of the little breaks in tlie pitch 
of the note. Bo he advances closer and closer, the 'hen usually 
Proc. Zool* Boo.— 1912, Ko. XLIIL,^ ' , 43 ' 
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remaining motionless. Again at any time during this stage she 
may reject his suit by flying off, but if she is going to accept him, 
she simply stays still, often without moving a muscle the wiiolc 
time. 

As tlie cock gets closer, he gets more and more excited, vibrates 
his wings more and more rapid!}', at length so fast that almost 
his whole weight is supported by them, though he still continues 
to execute the high -stepping movements with liis feet. At la-st, 
when just behind the hen, he abandons the ground, and flutters up 
on to lier back, on wliicli he half alights. The period while he 
is thus on her back is the third and last stage of the courtship : 
it is very short, and is of course in a sense nothing more than 
getting into the proper j)ositioii for the actual pairing. But it 
should still be called part of the courtship, for even now the cock 
is not assured of his desire. Sometimes the hen, suddenly repug- 
nant, or annoyed by the series of shriller, less continuous cries 
wdiicli the cock is now uttering, gives a violent jerk or sideways 
twist, and shakes him forcibly oft* on to the ground, herself 
running or flying away. 

Occasionally, however, she apparently is satisfied ; she spreads 
her tail diagonally, and the cock, with a quick and wonderfully 
graceful motion, half supported all the time by his fluttering 
wings, accomplishes the act of pairing. Then tlie hen gives 
the same violent twist that I have just mentioned, begets shaken 
off, and they both begin quietly feeding, often side by side, but 
now no longer taking the least interest in each other. 

That the course of true love should run so smooth was, how- 
ever, quite the exception. Though I did not keep a record of 
the number of unsuccessful cocks that came under my observa- 
tion, there must have been at the lowest estimate fifty of them, 
■while but three times did I see the courtship consummated. 
Thus ill sornefching well over 90 per cent, of the cases I saw, 
pairing did not take place; and this was always due to the rejec- 
tion of the male by the female, as the cock, once he had started a 
pursuit, never of his own accord abandoned it. Tims, thougli the 
hen does not actively select her mate from among a bevy of 
competing cocks, yet, like the modem European woman, she has 
the power of saying yes or no to each individual male who 
may choose (here literally, there metaphorically) to run after 
her. 

The hen may reject her suitor at any time during tlie whole 
proceeding. On the one hand, I have seen her break off the 
courtship after a few seconds, while on the other I Iiave seen her 
stop still after running, stand and watch the cock’s display 
and gradual approach, even let him fly up on to her backhand 
only then %vith a sudden Jerk throw him oft’ and take to flight. 
Between these extremes there were, of course, all intermediates'. 
Baring the first or pursuit stage, rejection was accomplished by 
the ben simply taking wing and flying off‘some fifty or a hundred 
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yards. Tlie cock sometimes (though not iisiially) flew alter her, 
settled, and began his running once more ; but then she would 
very soon fly off again, and I never »saw a cock persevere after a 
second such repulse. The first stage may be very short, ns I 
have said, owing to her i-ejecting her suitor at once ; and it may 
1)6 short for the reverse reason, the hen stopping almost at once 
to let the cock come up for inspection. XJsuaMy, however, it is of 
considerable length, and in well over half the number of cases it 
ends ill the rejection of the cock and the cutting short of the 
courtship before the second stage is reached. 

Of the minority who survived thus far, a still larger percentage 
were rejected before getting to the third stage. This was most 
often accomplished by the hen simply flying off, leaving her 
suitor to fold his wings and pretend nothing had happened. 
Sometimes, however, if more undecided, she would behave in a 
curiously huinaii way. As the cock got close she would as it 
were lean away from him, and at last, giving a little quiver all 
o^’-er, brea,k into a short quick run of about four or five steps, 
like a f lightened horse shying across the road. Then she stood 
still again, and, when tlie cock advanced again, very likely repeated 
the action. Of tlie five or six hens I saw act thus, all as a matter 
of fact at length fiew off ; but I have no doubt that occasionally 
they inalve up their minds in the opposite way. 

4. Other habits of the Pairing-Seasox. 

There are bthor habits of the pairing-season which call for 
special remark. I do not understand their relations to the court- 
ship proper, and shall merely mention them here. They are 
introduced partly for the sake of completeness and partly to show 
what a number of unsolved problems still exist concerning the 
habits of common birds. 

(a) The Lor>6-flight,— This is a well-known babit. A Kedshank 
(presumably a cock) rises up into the air and thei»e flies in a 
series of switchbacks. I will quote from my own notes on a 
particular bird : Just before the bottom of each switchback he 
gave very quick wing- flaps, almost fluttering, one would call it ; 
this made him start up again. He went on fluttering or flapping 
till he was about half-way up, and for the rest of tlxe up-stroke 
of the switchback he soared up with the impetus he had gained. 
His wings now were set back and down, his neck ancl head 
thrown up in a beautiful proud attitude, his tail spread out. 
Then he turned the angle of his wings and glided down, still in 
the same attitude.’^ While flying thus, he gives vent to wh^t 
one may well call a song- — a senes of pxme sweet single notes, 
never uttered on other occasions. The flight may be quite short, 
or may go on and on for several minutes. It is usually, I think, 
gone through by single birds, but I have fairly often seen it done 
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by one of tAVO or one of three birds. If so, however, it was 
hardly ever repeated more than a veiy few times, I have several 
times seen it take place when I have frightened a, bird np from 
feeding. 

The meaning of this habit is hard to discover, and its relation 
(if any) to the courtship innper is ecjiailly obscuro. It is per- 
formed, I believe, only in the spring, and would certainly seem 
to he of the same nature as the dramming of the Snipe or tlie 
short soaring flight of the Wood-Pigeon. 

(b) The Combats of the Males . — These have been well described 
by Selous {loc. eit.). I agree with his opinion that the combats 
of many birds are now at lea.st merely formal. This was well 
shown in the P».edsliank ; the birds scarcely ever touched ecicli 
other, and often did not even seem fierce. It was mostly a mere 
running up and down of two birds facing ea,ch other, often witdi 
a very formal-looking character about it. Fuidher observation 
alone can reveal its significance. 

(c) Callhig from a conspicuous perch . — This is mentioned by 
v^arious writers, and is a very noticeable custom. A single bird 
wall settle on a gate-post, railing, notice-board, or other prominent 
perch, and will sit there, moving its head from side to side, and 
uttering a single note many times repeated. Usually cf'ter eveiy 
few notes there comes a short pause. Long pauses are rai’e. One 
Isird continued calling thus from the same perch for 45 minutes, 
and was still going on when I had to stop watching. I have at 
present no idea as to the sex of the calling bird, or as to the 
purpose of the whole proceeding. 


5. UmcussiON. 

I will confine myself in this paper to a short discussion of tlie 
courtship proper, and will begin by comparing my observations 
with those of Selous (loc. cit,); all other descriptions can hero bo 
left out of account, owing to their vague aud fi'agmeni'iry 
cliai'acter. 

Selous, wlio made his observations in Holla, nd, seems, to start 
with, to have, seen a greater proportion of siiecessfiil courtships 
than I did. His description (often hard to follow, as there is no 
arrangement— only notes in chronological order) differs in the 
following cliief points from mine: — 

1. He seems to have seen only two examples of the first stage 
of the complete coiiitBhip (])p. 212, 213), wdncli is curious, since 
the follow-my-leader evolutions of my birds were most con- 
spicuous. 

2. His first stage is described as follows : — The male, ap- 
proaching the female, ran about her twice or thrice, in so many 
lialf-cdrcies, Iftiuiing his tail as he did so, and inclining his body 
towards liei*.” .... 'That is to say,' the hen was stationary^ 



COURTSHIP OF THE REDSHANK, * 653 

instead of leading the cock a long cliase, as in the Welsli 
birds. 

3, Sometimes directly after pairing there was a curious set 
■run or .antic of the couple, e. g, (p. 20G) : — “Two Itedshanks, 
after pairing, run, in an excited (Uid curious-looking maiiiiei*, 
over the sand, following one another.” Another time (p. 204), 
(in perhaps slightly different circumstances) : — “ the birds wnlked, 
for a little, about and very near each other, fanning out their 
tails, whilst bending them inwards, so that, had their legs been 
short, they would have swept the ground at intervals, as does 
that of the courting pigeon.” 

4. He sometimes saw a male which had been definitely rejected 
begin courting the same female again after a shoit time, once or 
twice successfully ; I never saw this happen, (This is presumabl}^ 
an error of omission on my part.) 

These are the chief diferences. His observations on the 
second and tliii'd stages and on the pairing itself are very similar 
to mine. 

The differences may be ascribed either to real differences of 
behaviour of Totaims calidrw in difterent parts of its range, or 
to errors or omissions of observation. Further watching alone 
will reveal the truth. 

Further 'watching too must elucidate the following points, all 
of which ought to be known before a full discussion of the facts 
and of their bearing on the theory of sexual selection can take 
place : — 

1 . How often does each bird go through the act of pairing ? 

2. Is pairing promiscuous, or do birds pair for the season, or 

for life i 

3. Wlmt is the relation between pairing and nest-builcling, 

and between pairing and each act of oviposition ? 

4. When does pairing begin in the spring, and for how long 

is it continued ? 

5. What is the relation of the love-fiight, the combats, and 

the calling from a perch, to the courtship proper ? 

6. "Does the female, who possesses all the structures used by 

the male in his display, ever use them herself for “showing 

off,” or for any other purpose (recognition signals, etc.) ? 

With regard to 1, it is interesting to‘ note that when the air 
was calm the Higbtjar-like note described above (p. 649) could 
be heard at every hour of the night and day ; on some nights 
there were one or more birds, giving utterance to' *it' practically 
all the time that I was listening. How I am prepared to assert 
that this call is only used during the second stage of the court- 
ship, so that the number of courtships which advanced as far 
as the second stage must have been very great (yet less than the 
number of those which never reached the second stage at aU ; 
c/.p.65L) 
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The number of Eedshanks near the head of the estnaiy (where 
alone they really congregated) was never very large. I sliould 
put fifty as an outside limit, and from observations on this a^id 
other species (e. g. Oyster-catchers), I believe that they are the 
same individual birds day after clay. Therefore, even allowing 
that only a fraction of the courtships which i-eaclied the sec.ond 
stage were consummated, yet the number of acts of pairing imist 
have been many times greater than the number of birds ; pro- 
bably, therefore, each bird pairs several times a day. 

It is thus likely, as Selous says, that the performance of the 
couxTship wfill vary veiy much in clifferent circumstances ; thei*e 
may be satiety or eagerness in either sex, as well as timidity and 
shyness in the female, at difierent times. Selous adduces the 
Pheasant to prove that the display of the male may be gradually 
much abbreviated and scamped after the first few pairings. 

As regai'-ds 4, 1 have very meagre evidence. I can only say 
that pairing had begun before the 8th of April, and was still 
going on very vigorously when I left Wales on the ISth. All 
the other questions I must leave for the present unanswered. 

Selous’ and my observations, however, are in themselves enough 
to establish one important point, namely, that the actions of tlie 
birds which lead up to each single act of pairing are explicable 
only on the Darwinian theory of Sexual Selection, or on some 
modification of that theoiy, 

0 x 1 the one hand, there is a very marked display by the male : the 
fanning of the tail in the first two stages, the liftixig and flxxtter- 
ing of the wings, and the high-stepping with the legs in the 
second stage, are all obviously calculated to show ofi‘ to the best 
advantage certain conspictioiis naarkings w^hicli are usually con- 
cealed, while the rattling note of the second stage is to my mind 
equally to be considered as an excitant. 

On the othei” hand, there is an equally marked of choice 

shown by the female ; it is perfectly clear that if a female Eed- 
shank does not want to pair with any given nude, he has no 
possible means of forcing her to do so. He can only pei’suada 
her, or rather attempt to pex'suade her (by means of liis display), 
and if she is very unfavourable to his suit, slie can even prevent 
hiin from doing tin’s, by flying off directly he begins. 

Ihiis, thoxigli the male in this particular species has the 
mitiatite^ the final decision must rest with tlie female. 

The chief postulate of Daiwinian Sexual Selection tlie 3 :efox’o 
holds good iii^ the case of the Eedshank The females have a 
power of^ choice, and the cocks have to go througli a display 
before pairing. Moreover, the one certainly seems to stand in a 
causal relation to the other. 

It is interesting to note, however, that although Sexual 
Selection is at woi’k, yet it has not pi'oduced any at/pi’eciable 
difference, between the sexes. This can be explained in one of 
three ways. 
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(1) Tile markings used display (red legs, wLite tail, aud 
wliitisli imder surface of wings) were acquired pi'evioiislj by the 
species for some distinct purpose {e. g. as recognition or oblitera- 
tion liiarkiiigs) or possibly accidentally, and then were turned to 
aecoiiiit by the cock as the ‘‘physical basis ” of bis display. The 
hen would of couise possess the markings too ; she difters from 
the male in not having* secondarily acquired the instinct to display 
them. 

(2) The markings were acquired by the cock first or primarily 
as secondary sexual charaeteis, to form the basis of his display, 
but were either at once or later found to be of use in other ways : 
they would then tend to be transferred to the hen as well, either 
from their first beginnings, or subsequently to their definitive 
development in the cock, by the operation of ISTatural Selection, 

(3) The markings were acquired for purposes of display, while 
ill other respects they are neither harmful nor the reverse; the 
instinct to use tiiein for display, however, depends on a physio- 
logical stimulus only present in the male sex. Then they would 
tend to he transferred to the female sex, for w^e generally find 
that the two sexes resemble each other unless there is some 
definite reason for their differing. It appears to be both more 
primitive and easiei* for hereditaiy characters to be transmitted 
equally to both sexes. 

It is at present very hard to decide between these possibilities. 
Of the three, the last appears the least probable. What does 
emerge clearly, however, is that in considering the facts of Sexual 
Belection, as so often elsewhere, we must be careful not to isolate 
structure from function. When we speak of secondary sexual 
characters, we usually think of structures only. In reality the real 
character is the structure plus the instinct to use the structure, 
for it is the of the structure which alone has any significance 
for the species : it is that which comstitutes a unity, it is that 
which has been really acquired by the species. For purposes of 
convenience we separate it into two components — structure and 
function; but in any question of its origin and history we must 
always be careful to think of it as a whole. To take a conci'ete 
example : if it were proved (as is probable) that the female Red- 
shank never used her white tail, etc. for purposes of display, we 
shoLxl|J be Justified in saying that the Redshank showed secondary 
sexual characters- — these characters being the various actions of 
display found in the male, and in the male alone. 

This point of view will perhaps help to make more intelligible 
the various cases which have been described' whei*e the sexeS' are 
alike in plumage, but the male alone goes through a display. 
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35. Some P,i';iel<isli-\vat.er Am|iliii>o(lii from tlu' moiiUis of liie 
Weser and the Ellio, ami from the Baltie *. By hi. W . 
Sexton, Marine Bioioeical Lalioratory, Plymouth t- 

[UfCLivecl March 1, 1912 : Real April 2.2, 1»!2.1 

(Plates LXXIII. & LXXIV.?) 

Iktjex, 

Pitii'C 

Variatiun 

S.vsteuiiitie : New Species iiiulcr Crcrmnmnfff ...... ... 557 

While engaged in determining the Gopepoda of the liJirboiir Jit 
Bremerhaven/Ileri* W. Klie met with certain Gammaridea, sonic 
of which were not easily referable to known forms. Through tlic 
intervention of a friend these were submitted to me for examiiui" 
tioiij and the present paper contains the result, with notes on 
some other collections of brackish-w^ater Gammarm, There 
proved to be three species in Herr Klie’s collection, one of 
tliem [Lepiochelrus pilosus Zaddach) already known, the other 
two apparently new, which I described. But before the descrip- 
tion was pnhlislied I received a paper from Dr. Yanlidffen, which 
contained the description and figures of one of these species 
under the name of Corophium Immtre. I have therefore in- 
cluded here only a few notes on this species. Dr, Yanhdffen 
kindly allowed me to examine bis specimens of Amphipoda fi'oni 
the Frisch e Haff, and it is interesting to note that the three 
species, LeptocheArus pilobHCs Za.dd., Goropkimn Ifwusire Yanhoffon, 
and Gmnmaras zaddmeki^ sp. n., are present in both his arid Herr 
Klie’s collections. All three appear to flourish equally well in 
absolutely fresh water as in the brackish water of river estuaries 
and harbour basins, 

Tbe classification of the Amphipoda is rendered exceedingly 
diflicult by the changes or modifications resulting frojn each 
successive moult. We know practically nothing yet of tbe 
factors influencing the development of any given sjieeies, except 
those of ff7midh and sex. The motlifications caused by these two 
alone are responsible for an excessive multiplication of sjuionyms; 
in some cases, Jmsa for instance, almost every moult lias been 
given a diflerent specific and sometimes a different generic 
name by different observers. But in the species of Gmimants 

* [Bince tihis papftr was communicated to the Society, under the title 
Amphipoda froia Bremerliaveu/’ the author recei\u.Kl ssomo large collections of tlie 
&cxmmaru.s described, which showed rmnarkahle differences between tliose living in 
suit and in fresh water. These fa(rts have been included in the text, and the title 
has been slightly inndified.l-~Ei>. P. Z. S. 
t Coininiiuicated by the Rev. T. K. R.'Stkbbtno, M.A., F.E.S., F.Z.S* 

:j: For explanatimi of the Plates see p. 655. 
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(lescril,) 0 (l bcloWj certjtin marked modifioatioii.s oeeiu* which caiieot 
he j‘eferre(l to either of these iiiiiuences. They wouhl appear 
to be caused l)y the aiiimal’s eiiviromueiit, according a.s it lives 
ill fresh water or in salt. Tlie ditference in appearance between 
a typical adult freshwater specimen and a typical marine or 
brackish-water one is so extreme as to suggest their belonging 
to distinct species, but structuially they are identical, ami 
intermediate forms are very common (see below, ‘‘ Moorflether 
Concaved'), apparently varying with the degree of salinity, though 
on this point I cannot as yet speak definitely. Experiments 
have been instituted at the Laboratoiy here wdth an allied species 
to try and determine the question of the effect of salinity on 
the animal and the length of time for such effect to become 
evident. 

G-ammarus zADDAcni, sp. n. (Pis. LXXIII. & LXXIA^. 
figs. 1-12.) 

■ =1844, Gammarus lomista Fabr. ?, Eaddacli, Syn. Crust. Pruss. 
p. 4. 

= 1878. Fabr., Zaddach, Die Meeres Fauna 

an der preussischeii Kiiste, pp. 26-32, 

= 1886. Gaitmiavus 'pulex Kraepelin, Die Fauna der Hamburger 
Wasserleitung. Abhand. Geb. d. Xaturw, Verein in Hamburg, 
Bd. ix. H. 1. 

= 1907. Gammarus pulexYoYk^ Mitteil, biol. Elbeuntersuch- 
ung. Xatiirh. Museums in Hamburg. Yerliandl. Naturw. Ver. 
Hamburg. 

;=i911. Gammciriis locibsta L., Yanhdfien, Beitrage x. Kennt. 
d. Bi'ackwasserfauna im Fidschen Haffl Sitzung, d. Gesellscli. 
natiirf. Freuiide, Berlin, 1911, no. 9. 

It is with reluctance that I have felt myself obliged to institute 
a new species in the already overcrowded and confused genus 
Gammarm. The species of Gammarus are difficult to separate 
except by the secondary sexual characters of the adult males; 
the immature of all the species are practically indistinguishable 
from each other, and even the females are not easy to difieren- 
tiate. The species now under discussion has been frequently 
confounded with others, the freshwater form with Q.^pulez^ and 
the marine and brackish- water form with G. lomsta and G. dm- 
henii ; but it can be distinguished Horn them by a glance at the 
anteimm, both of 'which are characterised by clusters of long out- 
standing hairs, and by^ the form of the 4th sideplate-and' the 
3rd uropod. 

The brackish-w’-ater specimens ai^e characterised by their 'Slender- 
ness and transparency, and the tenuity of Their epidermis,, ''Vhile 
the freshwater ones are broad, vei^y robustly built, the:epid'ermis 
thick, strong and opaque, the, basal joints of ,the hinder 'per^o- 
pods narrower especially in' the; old nmles, ,and: /-with a ' much 
denser supply of , the long fine hairS; developed 'ffn'/'the'' afitenn^' 
'the per 0 eopods, particularly the hinfc oh'es^.the ple0n,^'the;'3rd 
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iiroporls, rnid the telson ; in some cases tliese long liairs appear to 
re[)lac6 the spines of tlie hrackisli-water form, e.g. those inset oii 
tlie inferior margins of the 2nrl and 3rd pleoii epimera, and tlie 
posterior margins of the 4th and 5th pera'opods. 

T1ic3 finest brackish-wfiter specimens I have seen come from 
the Konigsberg Collection, taken at Ranseiien and Zoppot, the 
largest freshwater ones from the Hamburg Wasserleitiing.” 
Tiiese are larger than any of the others examined hy me, probaJj] j 
owing to the more protected life they lead in the underground 
pi]ies, and the rich and constant supply of food. 

The collections I have examined are as follows, with the names 
of those to whom I am greatly indebted for the opportunity of so 
doing : — 

1. Kimkfsherg ^rusemni Dr. Liihe. Four tubes containing* 
Zaddach’s specimens and others from Danzig Bueht, Zoppot, 
Kolie].>k, E.edlan, and Raiischen, in all about 125. Most of the 
specimens are of the typical brackish- water form, but in one 
vsa.mple from Danzig in which a specimen of the freshwater 
0. pidexwns also found, many of the animals were ‘intermediate” 
forms, more solidly built and with the long fine hairs developed 
in great ninn]}ers. 

2. Frisches Ilaff : Dr. Yanlibffen. Two tubes labelled “ Gam- 
mnros lociista L. Frisches Haff bei Pillau Ostpreussen. 20, ix. 1911. 
Yanlibffeii. 5.” One tube contained 16 specimens, 2-5-5 innn in 
length. It is interesting to note a few young Leptocheiriis 
pilosus with tlie young G. zaddachi; these two species, with 
fJorophmm volutator and C. lacusire, seem to houi'ish ecpmUy well 
in fi'esli or braekisli \vater and are frequently recorded together. 
Tliere Avere 8 specimens of G. zaddachl in tlie second tube, 3*5- 
10 nun. long, all of the brackish -water form ; the largest, liOAvevcr, 
approaching the fresliAvater form, strongly built and opaque. 

3. Motfjth of the Oder : Dr. Varihdffen. One tube, “Gamniarus 

locusta L, Dievenow Odermundung Pominern 1889. Hilgen- 
dorf. 5.” 26 .specimens, 1 young male 6b loc^nsta and 25 6-. zad- 

dmki exactly like those described from Pillau. 

4. Moibth of the File, from Btdiulan to Ga,uert, togcdlier Avith n, 
collection from the JJavdmrg Wasserleiiwiuj ; Dr. Hteininiiis. I'his 
is a most interesting series taken at regular stations in tiai Elbe 
(see Yolk, Avith map of the district), containing in all about 500 
specimens. Oommencing witli the stations nearest the month, of 
tlie river, Avhere the water has nearly the full salinity of the 
Yorth Bea, the details are as follows : — 

“Burler-Elbe siidl. Blankanese. Orund, 11.au.OOT 11 speci- 
mens 4- 10 mm. 

“Hafen siidl. Nienstedten., Grund. 2.vi.00T 35 specimens 

1%5-10 mm. 

“ llafeii siidL Nieiistedten. ll.vi.OOT 3 specimens, largest a 
female 11 mm. 

‘ILinkes Elb-Dfer siidl. Niei.'stedten. 2.ix.00.” 3 specimens, 
Largest a female 8 mrn.' . ' 
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Altoua. Ponton. 9.vii.00.” 107 specimens, all lutlier small, 

averaging 8"-9 nini, in length; the eyes in these have reddish- 
brown pigment. 

‘'■Altona, Due d’Alben. l.x.OO.’^ 1 specimen, a female. 

All these belong indubitably to the brackish- water type. The 
very young animals differ slightly from the adult, the eyes are 
round, the peduncles of the antennae are about equal in length, 
tiie pieon clusters are represented each by a single spine, and the 
rami of the third uropod are much more unequal than in the 
adult. Some of the specimens, especially those from Blankanese, 
are more setose than the others. 

Hamburg.” The “ Fleet ” referred to is one of the canals 
which run through the inner town. These canals are mostly 
dependent on the tide, with mud-banks exposed at low tide. 

Grasbrokliafen ” and “ Indiahafen ” are blind alleys as it wei*e 
opening out of the Harboui* basin ; they are deep and broad, the 
])ottom consisting of clay, sand and mud, with organic detritus 
deposits providing food for a rich animal life. 

“Fleet 1. Grand. 25.vi,00.” 1 specimen, a male 11 mm. 

“ Fleet 1. Krotzprohe. 23.vii.00.” 1 specimen, a male, wuth 

exceptionally large eyes. 

“ Grashrookhafen, Grand. 19.xi.00.” 2 specimens 19-20 mm, 

“ Grasbrookhafen. Due d’Alben. 20.vi.00.” 18 specimens 

mostly small, the largest 9-10 mm. 

“Indiahafen. Ponton. Oberflaclie. 22.V.00.” 77 specimens, all 

very young. 

The specimens from the “ Fleet ” samples show intermediate 
chai'acters, forming the link between the tw^o extremes of the 
species. They are more solid in appearance than the bracldsh- 
■vvater form, but the chitin is not as thick as in the freshwater 
animal. The spines and long hairs vary greatly in niiiiiber, and 
the narrowing of the basal joints of the hinder pera3opods also 
appears variable. Of the “ Grashrookhafen ” specimens the Hvo 
from the bottom are typical fresh watei» ones ; the eighteen spe- 
cimens from the “ Due d’Alben (piles driven in and used for 
making ships fast) are all delicate in appearance, the largest 
showing intermediate characters. Some of the small ones, 3-4 mm . 
long, are extremely slender and compressed, almost thread-like, 
and with very few hairs. The “ Indiahafen ” specimens are all 
very small, the brackish- water form, 

“ Alte Dove Elbe and Moorfiether Concave.” Volk says of 
these that, taken together, they form a quiet bay with the bio- 
logical characters of a backwater (“ Altwasser ”), but influenced 
to some degree by the tide. These samples are the most interest- 
ing of the series ; in some both the fresh- and the brackish- water 
forms occur together, with the “ intermediate ” form. 

“ Moorfiether Concave. Grand I, ,23.vii,0;0.” I ■ specimen, a 
female 9 mm., with the delicate' app^rance of the brackish- water 
form, but with dense 'dusters of long Pairs ' on' antennje,, permo- 
pods, and telson, , , . ■ 
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“ Moorflethcir Concave. Oberfliiclie TI. 23,vii.00.” 1 1 speei- 

mens; the largest, males, measured 10-11 mm.; ail the brackish- 
water form. 

“ Moorfiether Concave. 23.vm.00.” 129 specimens; largest. 

15mm. Freshwater, brackisli, and ^‘intermediate” forms, and 
one specimen of the exceedingly narrow, thread-like form described 
from the Grasbrookhafeii sample. 

“ Moorhether Concave. Ponton. 23.viii.00.” 5 specimens, the 

largest, a male of 14 mm., shows tlie freshwater characters ; the 
others are of the brackisli- water type. 

“ Moorfiether Concave. 24.ix.60.” 37 specimens, brackisli- 

■water form, largest 12 mm. 

The three following samples are all nnmistaka])k^ brackisli- 
water form. The Prielen ” are little channels cut in the bu,nks 
of the river ; the current is less strong, and tlie growth of vege- 
tation and animal life richer than in the Elbe. 

“ Dove Elbe. Oberfl. 2,vii.00.” 6 specimens, largest about 

8 mm. 

‘‘I. P, r. 0. T.vi.OO” (=E.eclitsseitiger Elbpriel am Bpaden- 
land, Oberflacbe). 6 specimens, larges'f 10 mm. 

“ I, P, r. O. 2.vii.00.” 14 specimens, largest 8 mrn. 

The remaining samples are all fine examples of the typical 
freshwater form. 

“Kaltenhofe. ‘ Wasserprobe aus Filter No. 16 entnommeii 
am 6. Dec. 1894.’ ” 3 specimens, the largest 22 mm. 

Hamburger Wasserleitung.” 5 specimens, 18-20 mm. long. 

''Hlambiirger Wasserleitung. Samuelson.” 71 specimens. 
Dr. Kraepeliii has given a very interesting account of the concli- 
tioiis of animal life in the underground Wasserleitung ” of Ham- 
burg, conditions much more favourable than in tlie Elbe, owing 
to the greater abundance of food, the protection from many 
enemies, ^ and the lesser temperature variations. He mentions 
this species under the name of G, pulexufi second only in numbers 
to Asellus aquaticm among the Edriophthalma met with in tlie 
seiies of samples taken. 

5. Jhyimrhinmz Herr Klie. One tube Alter Hafern x.lL” 
10 specimens, the largest a female 9 mm,, from wliich sevorid of 
the figures are th*awn. This sample coxita.ins one of the thread- 
like form describerl above. These Brenierliaven specimens, wliicli 
come from salter water than the preceding, have scarcely any of 
the long fine hairs developed, which so strikingly characteriso th (3 
freshwater animals. 

6. Irish Lakes: British Museum (coll, by Major Trevelyan). • 

“Lough Nadarragli.” 4 large specimens, male ararfemale, 

about 18 mm. in length. Freshwater form, exactly like those 
from tlie Hamburg Wasserleitung. 

“ Lough Keenaghaii.” 2 specimens, male and female G. pulem. 

“ Lough Keenaghan.” 1 specimen, a female, freshwater form, 
G. zaikkwM, 
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Loiigii Awaddy and Tullynabour.’^ 4 speciiiieiis, three males 
and one female, largest 14-15 inm. Freshwater form. 

“ Lough Erne.” 4 specimens ; two G, zaddcichi^ male and female, 
freshwater form ; and two G, 2>ulex, 

The first to observe the species now under cliseiissioii was 
Zaddach, after whom I have accordingly named it. 

In 1844 he described it under the name of “ Gammaxm locasta 
Fabr. but pointed out the characters in which it difiered from 
Milne-Edwai’clsts description, adding that if the latter were cori*ect, 
his (Zaddacli’s) species must be regarded a.s new. In his later 
work he gives a more detailed description and figures of the species, 
again, however, emphasizing the difi[:erences in the antennfc and 
the 3rd uropods. Zaddach’s specimens are still preserved at 
Konigsberg Museum. The G. lomsta^ deseril)ed by Glievreiix 
(Bull. Soc. ZooL V. xvii. p. 141) as inliabiting the Loire and 
tlie mouths of rivers of Corsica and Provence, is very probably 
the species here described. 

The principal points of difference between this newly-established 
species and G. locusta lie in the antennag, in the propoitions of the 
peduncle- joints of antenna 1, and in the setge, in the giiathopoda, 
in the 4th side-plate, in the armature of the pleon, and in tiie 
3rd uropod. 

It differs from G. duehenii, specimens of which were kindly 
sent to me by Professor Bars for comparison, in the following 
points : — The upper antenna of G, duehenii is only sparsely fur- 
nished witli hairs, and has none of the regular graduated clusters 
so characteristic of G. zaddachi ; the hands of giiaths. 1 and 2 are 
smaller, and practically subeqnal in size, in G. zaddachi the hand 
of gnath. 2 is decidedly hrrger than that of gnath. 1 ; in the adult 
G, duehenii the basal joints of peraaopods 3, 4, and 5 are all 
expanded, with the hind corners free, while in G, zaddachi these 
Joints are hardly expanded at all in the male, and only the 3rd 
Iras the hind corner free yin the largest G. duehenii the 1st and 
2nc! uropods and the teison reach to the level of the pe<Iuncle of 
uropod 3, and the outer ramus of urop. 3 is twice the length of 
the outer ramus of urop. 1 (in the smaller specimens the propoi*- 
tions are as figured by Sars, Crust. Norway, voh i, pi. 177); in 
G. zaddachi urop. 1 is considerably longer than m^op. 2, and the 
Differ ramus of urop. 3 only half as long again as that of urop. 1 ; 
the teison in G. duehenii is shorter, broader, and more spinose. 

From G. ptdepG it is distinguished at once by ,the' shape of the 
eye, small and rounded, in G. pidex, large' and renifom in 
G , ' zaddachi ; the antennae, gnalhopods, 4th sideplate, ' pleon 
armature, and the 3rd uropods also differ. 

The Bremerhaven and Frisches Haff specimens are all young, 
the largest, a female figured, bn Fh LXXIIL, measuring' 9 rnm. 
The largest male in the Konigsbergcollectidnmeasures'lS'fi mm. ; 
the females are much smaller and broader, '12-13 mm., 'but none 
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of them are ovigeroiis. The largest Hamburg specimen men.sxires 
22 iiiin. 

The body is slender ami compressed, the bra,ckisli~watcr specd- 
meus much more delicate in appearance tlnin the fresiiwatca* 
ones. 

IleAul (fig. 1) about erpial in length to the first two peraHxn-sog- 
nieiits, in G. locA^ata it is distinctly sliorter ; la.teitd lobes obliquely 
truncate, upper angle usually subacute in large specimens, siml 
olitusely rounded in smaller ones, rounded below, sinus small. 

Hide-plates smaller than in G, locusta^ about as tleep as the corre- 
sponding segments, 1-4 serrated at the anterior angle. The 4tb, 
whicli forms one of the distinguishing characters of the species, 
is as Imoad as deep, with the posterior expansion short find round- 
ing into tlie inferior margin. In G, loausta tlie posterior expansion 
is very deep, with the liind margin strfiight tiiid much more 
serrated. 

IVeon-segmenis 1-3 with the posteim -Literal corners acutely 
produced, wutli only two or three setules inset on the hind 
margin. Segments 4-G each with three groups of spines. The 
number of spines is very viiifiable : generally S|)efdcing, tbe median 
group has two spines, and the lateral gimups tliree each set fan- 
w'ise, and accompanied as a rule by long fine hairs, more numerous 
ill tbe freshwater animals; but many of the larger animals have 
tiiree spines in the median group of the 4tli segment, and two 
ill the 5th and 6th, and four spines in the lateral groups of 
the 4th and 5th segments, and tln-ee in those of tlie 6th. Tiie 
number varies, however, even in animals of the sanie size. 
The spines are longer than in (r, locusta, and inset at a rather 
difierent level ; the dorsal groups are only slightly raised, whereas 
in locmta they are elevated and prominent. 

Eyes large, reniform, very dark; outer row of ommatidia. 
colourless. 

Antemia 1 not quite half as long as the body, much more 
setose in the male than in the female. The peduncle is longer 
than in any otlier known species of Gammaras, nearly equalling 
the peduncle of ant. 2 in length in the ailnlt, and quite equal to 
it in the young animal. It is furnished inferiorly with the out- 
standing clustei*s of , stiff sette characteristic of the species, some 
of the setie in eaeli cluster extending far beyond tlie rest, and 
graduating in length to the distal end of each joint. TIio 
Ist joint is longer than the 2nd, but not as long as the 2nd 
and 3rd taken together. The primmy flagellum is 18-jointed 
in the largest Bremerhaven specimen, witli 5 joints in the 
accessory fiagelliim ; the largest male from liaiischen had 33 
joints in the primary, and 8 in the accessory, tlie smaller 
animals averaged 23-27 in tlie one, and 4-6 in tbe other. 
Zaddach gives the ixange as from 25-35 in the primary, and 5-9 
in the accessory. Each joint in the primary flagellum from, aliout 
the 5th carries a small stalked sensory filament in addition to the 
small setse, and a long seta on alternate joints. In (?. heusta the 
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peduncle is noticeably shorter than that of ant. 2, extending only 
to the distal end of the 4th joint of the latter, instead of to half 
the length of the 5th, as in our species ; both the peduncle and 
thigella are very sparsely provided with setie, and the accessory 
liagellum is much longer, 13-14-jointed in the male, with about 
47 joints in the primary. 

Antenna 2 shorter ; itli joint of the peduncle sliglitly shorter 
than the 5th, both furnished inferiorly with the characteristic 
clusters of setoe. The flagellum is about as long as the 4tli and 
Otli joints of the peduncle combined, 11 -jointed in the largest 
Bremeriiaven specimen, 15-1 9- jointed in the la-rge males from 
liauschen ; in both sexes calceolae occur on the proximal joints 
and clusters of setoB siinilai* to those of the pediuicie. 

In the male of (r. locmta^ and to a less degree in the female 
also, both the peduncle and flagellum are clothed with dense tufts 
of long fine delicate setas. The almost glabrous first antenna 
and the exceedingly hairy second antenna of G, locusia ai*e suiii- 
cient to distinguish the species from G. zaddachi at a glance, 

Gnathopoda.--T\m diflerence between the gnathopods of the 
males of the two species will he better seen by referring to 
PI. LXXIII, figs. 2-5. Ill G. zaddachi (fig. 2) they are much 
broader in proportion to their length, with the palm less oblique 
and the palmar margin creniilate. In G. locitsta (fig. 3) the 
palmar margin is sinuous, the clusters of setae on the hind margin 
are much denser, the setae, as in ant. 2, are very fine and long, 
and the palmar spines are of different structure. 

In the female (figs. 4 & 5) the second giiathopod only carries a 
spine midway on the palm ; the finger is much moi'e painted than 
in the male. 

Fercmpoda, — The proportions differ from G, locusta^ the 4th 
joint being much shorter in proportion and broa,der, and the 6th 
joint, except in perasopod 1, always exceeds it in length. The 
2nd joint in peneopod 3 has the lower hind corner produced^ sub- 
acute ; this joint in peneopods 4 and 5 is narrowed distally, the 
hind corners not free, but with one or two strong spines inset at 
the angle (see fig. 10). In most of the large males the basal joints 
are long, very narrow, and scarcely at all expanded posteriorly; in 
rhe female and immature specimens they are always shorter and 
more expanded than in the adult male. Generally speaking the 
posterior margins of tlie basal joints and the inferior margins of 
the 2nd and 3rd pleon segments are beset with small spines in 
the brackislnwater, form, and with Jong setiform spines or sefie 
in the freshwater fonh, but this again is not an invariable rule,, 
some specimens having spines on the hinder per^opocls and,,seto 
on the pleon epimera or vice t?6mL The hinder perieopods in the 
freshwater animals are covei*ed with long fine hairs set in clusters 
with the spines ; these liaii*s are not much developed in the animals 
from salt water, btit, on the other hand, they are provided with 
more spines. 

The uropoda are more slender than in G,'locu$ia. : In' inX)p:oi 3 
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(%. 11) tlie inner ramus is a.bout three-(j[uarters tlie lesiglli <3f 
tlio 1st joint of the outer ramus; in iJ. locnstd it reaxjhes to the 
distal end of tlie 1st joint, and both ra,miare more richly furnishtHl 
with spines and pluiuose sctie. 

Goropuium lacustre Vaiihdffen, 1911. (FI. LX.XiV"”. figs. Ill- 

17-) 

1911. Eeitr. z. Kennt. cl. Braokwasserfaiina, iin hVischon Hath 

The largest male measured 3'5 mm. ; the hugest fcanale 
5*5 mm. 

Boch/ broad, hardly at all comi>ressed. Side-plate 1 with three 
very long plumose setm at the anterior angle. 

Pkon-segmenis 4-6 coalesced, strongly resembling C. aciUnm 
Ghev. 

Head. The rostrum in the male is much produced, apex suh- 
acute ; not so prominent in the female, apex obtuse, liatei/al 
lobes rounded, produced, but not to tlie level of the rostrum. 

Jdyes large for the genus, irregularly round, pigment black. 

Antenna 1.— The peduncle in the male is clolTied with long 
hairs; 1st joint nearly as long a, s the 2nd and 8rd combined ; in 
the female (PL LXXIY. fig. 13) the fi.rst joint is longer than tlie 
2ud and 3rd taken together ; in both, it is pi‘oduced below apically 
and tipped with one short stout spine ; 3rd joint mnch. shorter 
than the 2nd. The fiagellum is shorter than the peduncle, about 
9-jointecl in the male and T-jointed in the female ; tcrininul 
joint inidimentaiy, the last three joints each cany a cluster of 
sensory filaments. 

Antenna 2 very stout ; in the male the large 4th joint of the 
peduncle carries two apical teeth, the outer much the Ifirgor, 
recurved. The 5th joint and tlie fiagellum are furmshe<l in- 
feriorly with clusters of very long fine hairs. The fiagellum 
consists of two joints, the small terminal one with two strong 
spines. In the female (fig. 14) the 3rcl joint of the peduncle is 
produced apically into a small process tippe<l with a spine ; the 
4th joint ha.s a similar process midway on the inferior margin, 
and a long apical tooth with a spine inset at the tij): htfi joint 
almost as long as the 4th. The fiagellum as in the male, huti 
showing one joiut-di vision more; one spine on the ttuauinaJ 
joint. 

Gnatlmpod 1 (figs. 15 16). — 5th joint longer than tlio fitli, 
tapering distally ; 6th ais wide at the palm as at the base, hut 
with hind margin lightly curved ; front margin witli transverse! 
rows of setjB; the palm convex, serrulate, fringed with six small 
spines; the finger curved, acute, inner margin serrulate, with 
tln-ee or four setules inset subapicrdly. 

Gnathopod 2 (fig. 17) much as in G. triaenonyx Htebbing. fidic 
2nd joint is expanded, more so in the male than in the female ; 
6tli joint long, tapering dishilly. The finger is tridentate; teeth 
upturned, the 3rd the largest, with small stiff seta inset between. 
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Pe7xeo}mls 1 and 2 stoutly built ; the posterior mnrgin of tlie 
2ik1 joint and both margins of tlie 4th are fringed witli long fine 
setie ill the inalej Ixit cany only a- few setas at intervals in the 
female. The finger has the glandular aperture opening at 
the tip. 

The hinder are alike in both sexes. The 5th is 

long and slender, about twice the length of the 3rd. The fingers 
of permopods 3 and 4 are strongly recurved, that of peraiopod 5 
falciform. The posterior margin of the 3rd is furnished with a 
few simple setoo, that of the 4th with , plumose setic, while both 
margins of the 5th are densely fringed with long and short 
plumose setoe ; the 6th joint of this pera^opod carries two or tlu^ee 
clusters of remarbahly long setm posteriorly. 

The iiicuhatory lamellse are long, narrow, and fringed wu'th 
very long hairs, that of peneopod 3 almost equals the pern3opod 
in length. 

Telson the same in both sexes, about twuce as broad as long, 
the a,pex olitusely truncate ; a pair of mobile setas inset on each 
side near the base.' 


EXPLANATION OP THE PLATES. 


Plate LXXIIX. 


Pig\ 1- IL'ad of Gammarus zaddaclii, sp. n., young feinnlo, 0 mrit. Brcinerliaveu. 

The clusters of hairs are umcli denser in the males and in the older 
females, X 4*2. 

2. Hands of gnathopods 1 and % G. zadilacMf large Hiabvl7 mm. Rausehen. 

X 20. 

3. Bands of „ G. locusta, large male, 17 Inift Plymouth 

Sound. X 20. 

4. Gnathopodl. Young female. Bremerhaven. G^s-addaclii. X42. 

5 2 X 42# 

6. Permopotl 1. „ y, „ X 42. 

7. 2. „ ,1^ jy X. 42. 

S* » 3. „ „ „ „ X42. 


FlaiwLXXIT. 


Fig. 0*. Peneopod 4 YoimgfemalejOmin. Brcmerliavcn. G.z&ddaclili X 43. 

10. „ 6. „ „ „ „ ■ „ „ X^43. 

11. Uropod 3. „ „ y, „ 3 » . X 42. 

12. Diagrammatic dorsal view of pleon segments 4-0 and tclsoin showing the 

arrangement of the spine clusters ; in the males and older females, par- 
ticularly in the freshwater form, these clusters afe ahvayB accompanied by 
long line hairfe. Young female, 0 mm. X 42. 

13. Antennal. Female. CoropJi ium lacmire YmihMm* Bremerhavem X42. 

14. „ 3. „ ' „ „ ■ „ ' „ ' X 41 

15. Omithopodl.' Male. „ „ ,, ,, X 58. 

16. .Finger and palm, gnathopod 1 . Male. GoropJmm laamtre Vanhotien, 

Bremerhaven. X 145. 

17. ' Giuithopod 3. Male. Vauludfen. Bremerhaven. X 58v 


Peoo. Zooi. Soc.— 1912, No. XLIV, , 44 
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36. Descriptions o£ new Fislies of the Family Loricariidm 
in tlie Britisli Museum Collection. By C. Tate Began, 
M.A., F.Z.S. 

[Received March 6, 1912; Read April 23, 1012.] 

(Plates LXXY.-LXXVII .*) 


Index. 

Slystematic ; Pa^e 

FJeeosfanms JwndrB, sp. n (!60 

Clifetosto-nnis palmeri, sp. ii 607 

C\ leptunts, sp. 11 667 

C. paucispinis, sp. n 667 

JCenoeara lieterorhynchns, sp. n 668 

A" muUisphiis, sp, ii 068 

Otoeinehis maeiilipinnis, sp. n (108 

Oivyloruaria tamanm^ sp. n 669 

O. leigMon^’s^. ii 660 

Arges cirratus, sp. n 670 


During the last tliree years sevei’al Loricariid iislies liave been 
added to tlie British Miisenin Collection, including examples of 
the following ten species new to science. 

1. PLPaCOSTOMUS HONDiS, sp. n, (PI. LXXVI. %. 3,) 

Depth of body 4| in the length, length of head 3. Depth of 
head If in its length, breadth 1|, snout 1|, eye 7, interorbital 
width 2f. Length of mandibular ramus 3 in interorbital width ; 
Jaws with about 12 teeth on each side. Snout ovate; supra- 
orbital margins slightly raised ; supraoccipital convex, without 
distinct ridge; tempoml plates not or but feebly keeled. Scutes 
spinulose, weakly carinate, 27 or 28 in a longitudinal series, 
7 between dorsal and adipose fin, 13 between anal and caudal ; 
supmoccipital. entirely bordered posteriorly by a single scute; 
lower surface of head and abdomen with a few scattered gianules 
'(probably covered with granular 'scales in the adult). Dorsal 1 7 ; 
first ray nearly as long as head, last f as long; base more than 
distance from tip of spine of adipose fin. Anal I 4. Pectoral 
spine extending to anteidor | ^ of ventrals. Caudal emarginate, 
the middle^ rays^ | as long as the outer ones, which are longer 
than the head. Caudal peduncle 3 times as long as deep. 
Eeddish brown, with traces of darker spots on head and anterior 
part of body ; dorsal red, with three series of dark spots between 
the rays; caudal with alternate red and dusky bars ; lower fins 
reddish, with dark spots. 

Two specimens, 80 mm. in total length, from Honda, OolombM 
(300-400 ft.), presented in 1909 by Sir Bryan Leighton. 

* For explanation of the Plates’ gee p., 670. 
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2. Cn.ETOSTOMES PALMERI, sp. n. (PL LXXT. fig. 3.) 

Nearest to CLJisclieri Steind. Depth of body 5| in the length, 
length of head 3|. Head a little longer than broad and nearly 
twice as. long as deep. Diameter of eye 6| to 8 in length of head, 
interorbital •width 3 to length of snout 1| to 1|. Length of 
mandibular ramus equal to interorbital width. Interoperculum 
■with 2 or 3 spines, 24 scutes in a longitudinal series, 6 or 7 
betw’een dorsal and adipose fin, 11 betw^een. anal and caiidaL 
Dorsal I 8 ; first i*ay | to | the length of head, last | as long ; 
length of base equal to dis-tance from posterior part of spine of 
adipose fin. Anal I 5. Pectoral spine just reaching base of 
ventral. Caudal peduncle 2| times as long as deep. Coloration 
uniform ; dorsal and caudal -with or without series of spots on 
the rays. 

Two specimens, 75 and 95 mm. in total length, from the Rio 
Tarnana, Eio San Juan, Ohoco, S.W. Colombia,, collected by 
Mr. G. Palmer. 

3. Chjetostomus lepturus, sp. n. (PL LXXT. fig. 1.) 

Depth of body to 6 in the length, length of head 3| to 3|. 
Head nearly as broad as long and almost twice as long as deep. 
Diameter of eye 8 to in length of head, interorbital width 
34 to 3.^, length of snout 1| to If. Length of maudibular ramus 
equal to interorbital width. In-teroperculum with 5 to 8 spines. 
25 scutes in a longitudinal series, 6 or 7 between dorsal and 
adipose fin, 11 or 12 between anal and caudaL Dorsal I 8; first 
i^ay nearly as long as head, last f to | as long ; length of base 
equal to or slightly more than its distance from adipose fin. 
Anal I 5. Caudal obliquely emarginate. Caudal peduncle 3| to 
4 times a.s long as deep. Colora-tion as in O, marginatus Regan, 
from which this species differs especially in the form of the 
dorsal fin and the more slender tail. 

Three specimens, 135 to 215 mm. in total length, from the Rio 
Tarnana, Rio San Juan, Ohoco, S.W. Colombia, collected by 
Mr. G. Palmer. 

4. CHiBTOSTOMES PAECISPINIS, Sp, n. (PL LXXY. fig. 2v) 

Depth of body 5 in the length, length of head Head as 
broad as long and 1| as long as deep. Diameter of eye 8 in 
length of head, interorbital width 3, length of snout l|. Inter- 
operculum , with 2 spines. ,,24 scutes in a' longitudinal' series, 
6 between dorsal and adipose fin, 10 between' anal and' '.caudal. 
Dorsal 1 9 ;;fi,rst my a little less than | length, of head, last,|-"aS, 
long ; length of base equal to distance from tip of spine of adipose 
fin. Anal I, 5. .'Pectoral spip'®' extending' to '^,b'ase .of^vehtral'., 
Caudal very '^lightly ' .emarginate. Oapdal peduncle. 2'|.„.tiin'es'''aS'' 
long as deep. Back with dark cro^-bars ; dorsal fin with series 
of spots on the rays ; tips of alLthe fipe radish. 

A single specimen, 90 mm. in 1x>tal length, from Tado, Rio 
San Juan, Choco, Colombia, collected by Mr. G« Palmer. 
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5. Xenocara HETBROEnrNCHUS, sp. n. (PL LXXVI. fig. 2.) 

Deptli of body 6 to 6| in the length, length of head 2| to 2|. 
Head longer than broad and more than twice as long as deep. 
Diameter of eye 7 or 8 in length of head, length of snout to 
2, iiiterorbital width 3. Length of mandibular ramus li to L) 
ill interorbital width. Snout with tentacles. Interoperciiliiiii 
with about 10 spines, the longest about i the length of head. 
23 or 24 scutes in a longitudinal series, 7 or 8 between dorsal 
and adipose fin, 11 or 12 between anal and caudal. Dorsal I 7 ; 
■first ray | to | the length of head, last, when laid back, separated 
by 3 keeled scutes from adipose fin ; base of dorsal equal to or 
less than its distance from adipose fin. Anal I 3. Pectoral spine 
extending to base of ventral. Caudal obliquely truncate. Caudal 
peduncle 3 times as long as deep. Pins wuth series of dark spots. 

Two specimens ( $ ), 58 and 80 mra. in total length, from 
IJruhuasi, Peru (4000 ft.), collected by Messrs. H. & C. 
Watkins. 

This species is related to X Imfonmm, cliftering somewhat in 
proportions and also in the much greater width of the naked 
margin of the snout, into which the bony plates extend as a, narrow 
median prominence nearly reaching the apex of the snout. 

6. Xenocara multispinis, sp. n. (PL LXXVI. fig. 1.) 

Depth of body about 5 in the length, length of head 2|. Head 
longer than broad and twice as long as deep. Diameter ^f eye 
8 to 9| in length of head, interorbital width 2f to 24, length of 
snout 14 to 2. Length of mandibular ramus 2 in the interorbital 
width. Snout with many long tentacles ( J ). Interoperculum 
with 20 to 25 spines, the longest | the length of head. 24 scutes 
in a longitudinal series, 6 or 7 between dorsal and adipose fin, 
10 or 11 between anal and caudal. Dorsal I 7 ; first rRy about 
f length of head, last about | as long ; base equal to distance 
from posterior part of spine of adipose fin. Anal I 4. Pectoral 
spine extending to anterior J or middle of ventral. Caudal 
obliquely truncate. Caudal peduncle 2| to 2| times as long 
as deep. Traces of rather large pale spots on head ; doi‘saI and 
lower fins with series of dark spots ; caudal dusky. 

Three specimens ( d), 90 to 120 mm. in total length, from the 
Humboldt and Xovo Rivers, Sta. Oatherina, S.E. Brazil, collected 
by Mr. W. Ehrhardt. 

This species is near to X, stigmatimm Eigenm,, and except for 
the larger size of the spots on the lieficl might as justly be referred 
to that species as those that I described as X. stignmticimi from 
the Mogy-guassu River. Dr. R. von Ihering has written to me 
that this locality is not 250, but only 25 miles inland of Santos. 

7. Otoginclus magulipinnis, sp. n. (PL LXXVII. fig. 3.) 

Closely related to 0, nigricmida and 0, ferfo 7 'at%is. Depth of 
body about 5| in the length, length of head 2|* Diameter of eye 
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a.boiit 7 ill lengtli of Lead, interorbital widtli 2|, length of snout 
2 to 2^, Occipital region evenly convex, ivitlioiit crests. Scutes 
spinnlose, not carina,te, 22 to 24 in a longitudinal series. Lower 
surface of Lead with a naked area in front of clavicles ; abdomen 
with 4 or 5 irregular series of plates between tiie lateral series. 
Dorsal I 7 ; origin a little behind base of pel vies, but not much 
nearer to end of snout than to base of caudal. Anal I 5, Pectoral 
spine extending beyond middle of ventral. Caudal einarginate. 
Caudal peduncle 3 times as long as deep. Fins wnth series of 
dark spots. 

Four specimens, 30 to 35 mm. in total length, from the La 
Plata, presented in 1909 by Herr J. Paul Arnold, 

8. OXYLORICAEIA TAMANJE, sp. n. (PL LXXVII. Lgs. 1, 1 a, 1 Z».) 

Head 5:| in the length. Breadth of head (d ) or 1-J- ( 5 ) in 
its length, diameter of eye 7 to 8, interorbital widtli 3;^-, length of 
snout If. Snout without distinct rowStrum ; supi*aorbital edges 
not or scarcely raised ; sides of the snout, in the male, with 
bristles. 32 or 33 scutes in a longitudinal series (14-154-18); 
lateral keels weak, obsolete anteriorly, united posteriorly. A 
naked area surrounding the lips ; abdomen posteriorly with 3 series 
of plates between the lateral series ; an anal plate bordered 
anteriorly by 3, these 3 again by 5. Dorsal elevated, its height 
I the length of the fish ; pectoral spine extending to anterior -|- 
of ventral ; caudal ©marginate, the outer rays produced. Breadth 
of body at level of last anal ray 4| to 5 in the distance from 
the caudal. Anterior half of dorsal blackish ; caudal blackish at 
the base ; pectoral blackish, pel vies more or less dusky, anal 
spotted anteriorly. 

Two examples (S ^ 2 ), 225 and 200 mm. in total length, from 
the Bio Tamana, Rio San Juan, Ohoco, S.W. Colombia (200 ft.), 
collected by Mix G. Palmer. 

9. OxyivDEICARIA LEIGHTONI, Sp. B- (PL LXXVII. fig. 2.) 

Head in the length. Breadth of head 1| to 1 1 in its length, 
diameter of eye 8, inteiorbital width 3-|- to 3|, length of snout 1|- 
to 2. Snout without distinct rostrum ; supraorbital edges not or 
scarcely raised. 30 scutes in a longitudinal series (154-15); lateral 
keels weak, united posteriorly. A naked area surrounding the 
lips ; abdominal plates posteriorly forming 3 or 4, anteriorly 6 or 7, 
irregular series betw^een the lateral series ; an anal plate bordered 
anteriorly by 3, Height of dorsal equal to length of head ; pectoral 
spine extending to. anterior | of ventral ; caudal emarginate, tho 
outer rays produced. Breadth of body at level of last anal ray 
4 the distance from caudal; Fins with blackish spots ; anterior 
part of dorsal blackish at base and near tip. 

Two specimens, 55 and 65 mm. in total length, from 
Plonda, Colombia (300-400 ft.), presented in 1909 by Sir Bryan 
Leighton. 
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10. Aecj-es cireatuSj sp. n. 

Lengtli of head 3|- in the length of the fiah. Interociilar width 
rather iiaoi*e than distance from eye to posterior nostrilj rather 
less than | the length of head. Nasal flap produced into a barbel 
which is as long as the diameter of the 63^6 ; maxillaiy baihel not 
quite reaching gill-opening ; teeth of outer series of prannaxil- 
laries unicuspid, acute ; mandibulary teeth bicuspid. First dorsal 
ray f the length of head ; pectoral extending to base of ventral ; 
veiitrals inserted below anterior part of dorsal, nearly reaching 
anal. Spine of adipose fin well developed, movable, connected 
hy a membrane with the caudal peduncle, inserted at a distance 
from caudal equal to about ^ the length of the middle ra.ys of 
that fin. Distance from tip of snout to origin of dorsal fin 2f 
in the length of the fish, from base of last anal ray to caudal 5|-. 
A few large dark spots on bod}’' ; a blackish bar across middle of 
caudal fin. 

A single specimen, 24 mm. in total length, from the Bio 
Condoto, Rio San Juan, S.W. Colombia, collected by Mr, G. 
Palmer, 


EXPLANATION OP THE PLATES. 

Plate LXXV. 

Fig. 1. C1i€etostomus le^ptiirus. 

Pig. 2. „ ipaucisjpmis. 

Pig. 3. „ 'pahneru 

Plate LXXVI. 

Pig. 1. ^eiiocara muUispmis, 

Pig. 3. „ heterorhyncims. 

Pig. 3. JPIecostotmts hondee. 


Plate LXXVII. 

Pig. 1. OxyJorimria tamantp (XD* 
Pigs. 1 a, 1 h. Heads of . 

Fig. 2. O. leigMonU 

Pig. 3. Otocinclus macullpinnis (X2). 
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EXHIBITIOMS AMD B-OTICES. 

April 23, 1912, 

Dr. S. F, Harmer, F.R.S., Yice-President, 
in the Ohaiiu 

The Secretary exhibited a living specimen of a young female 
Dorsal llyrax (Dendrohyrax dorsalU) from Nigeria, recently 
presented to the Society by Mr. J. L. McKeilar. 


The Secretary exhibited a number of photographs of an 
Elephant Kraal in Siam which had been presented to the 
Society by the Kt. Hon. Sir Cecil Clementi Smith, P.C., 
G.G.M.G. 


May 7, 1912. 

Prof, E. A. Mincuin, F.R.S,, Vice-President, 
in the Chair. 

Mr. R. I. PococK, F.R.S., F.L.B., F.E.S., Superintendent of 
the Gai-dens, exhibited a skin and a living specimen of a fawn 
vaiiety of the Brown Rat {Epimys norvegicus)^ which had been 
caught on an island in the middle of Loch Corrib, Co. Galway, 
and presented to the Society by Lord Headley. Mr. Pocock 
remarked that although similarly coloured vaiieties of this rat 
had been caught now and again in different parts of England, it 
was especially interesting to put on record Lord Headley s state- 
ment that it was quite common on the island, no fewer than 
eleven having been trapped wliile others had been seen ; and tha,t 
it did not occur, so far as was known, on tbe mainland. Typically 
coloured brown rats lived on the island as well. 


Mr. D. Seth -Smith, Curator of Birds, exhibited two horn-like 
sheaths which had been shed from the orange- col on red patch at 
the base of the lower mandible of the King Penguin (A]}teModyies 
pemianti) living in the Society's GaiTlens. Mr. W. E. de Win ton 
had observed the shedding of this epidermal sheath in a bird living 
in the Gardens in 1898 (P. Z. S. 1898, p. 900) ; but although the 
present specimen had been carefully watched during two suc- 
cessive moults in March and October 1911 (P. Z. S. 1912, p. 60), 
no sign of this process was observed. The bird, however, went 
through another complete moult in March to April of the pi*eseiit 
year (1912), and shortly after this was completed the epidermal 
covering of the orange-coloured patches became loose and finally 
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fell off ; tlie pieces soniewliat reseml>lecl the wing-cases of a large 
beetlej being semi-transparent and of a clear oraiige-coloiir. 


Dr. Francis Ward, F,Z.S., showed a nmnbor of pbotogrnphs 
and din grams illnstiuting a inetliod of observation of (isbeSj ]»irdsy 
and inamiiials under the water, the principle being* tliab the 
subjects under consideration were illuiniiiated by natural light, 
and the oliserver, being in a dark chamber in the water, was not 
seen. The appearance of black-feathered bii'ds wa-s sliown ; 
these, by carrying down air-bubbles among the feathers, were 
converted into reiieetors : and a Water-Hen was shown hriglit red 
and then green as it reflected the different surroundings in 
which it had been placed. Otters and Beals were also shown as 
seen under the water. The demonstration was illustrated by 
liiuiieroiis slides and by the cinematograph. 


PAPERS. 

37. On a Collection of Fishes made by Mr. A. Blaynoy 
Feroival in British Bast Africa to the East of Lake 
Bariiigo. By Cl. A. Boolengek, FJi.S., F.Z.S.’"' 

[Received April 2, 1912 1 Read May 7, 1912.] 

(Plates LXXVIII.~LXXX.t) 

Index. 

Systematic : Page 

Laheo perci.mU^ sp. n 673 

Jktrlius argtfrotmiia^ 8p. lu (>74 

li, minms^ sp. a. 074 

A nipJi il i ns chrprltmns, sp. ii (>75 

Tilapia per&lmlij sp. a G76 

The collection here reported upon, presented to the British 
A'luseiim hy Afr. Blayney Percival, is of special importance as 
coming from a district the fishes of wdiich had not been collectc!! 
before, from a watershed of its ow-n wdthoixt any communication 
with sea. The river called Eusso Kyiro, or Guaso Xyiro, quite 
distinct from the Southern Guaso Xyii*o in German East Africa., 
takes its source to the east of Lake Baringo, separated from it 
and from Ljike Rudolf by hill-ranges 1000 to 1500 feet higher 
(4000 to 5000 feet above sea-level) and is lost izi the Loriaii 

* PiiWished by permission of tbe Trusteos of tlie British Museum. 

t For expiiuiution of the Plates see p. 676. 
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Swamp. Tlie Eiisso Ma.ra is a tributary of tbe Eiisso Xyiro. 
Tim Saya is a sepai-ate river, between tbe Aiiagata Borita and tbe 
Eiisso Nyiro, flowing north and lost in a small swamp some 
50 miles north of Eiisso Nyiro. Unless otherwise stated^ the 
fishes here listed 'were obtained in the Eiisso hTyiro, below the 
falls, 

Tiie fishes of this ba^sin have much in common with those of the 
Webi Sliebeli and Juba, and nothing with those of Lake Eiiclolf. 
Curiously, the small Barhiis^ JB. narrohiensis and B. perdvalij 
previously discovered by Mr. Percival in tbe Uairobi (Athi Eiver 
system), on the east side of Kilimanjaro, 'were found again in 
abundance in the Eusso Kyiro. 

1. Mormyrops delicioscs Leach. 

2. Mormyrus kannume Eorsk. 

3. Labeo perciyali, sp. n. (PL LXXVIII.) 

Body strongly compressed, its depth 3^ to 3| times in total 
length. Head 4 to 4| times in total length, to 1| times as 
long as broad; snout rounded, | length of head; eye perfectly 
lateral, 2| (young) to 3| times in length of head; interorbital 
width I, or a little over length of head ; lips with small papill® 
forming transverse plicae ; lower lip with a fringe of large papillte; 
rostral flap inodeiately lai'ge, with entire or indistinctly denticulate 
edge ; a small barbel in the corner of the mouth. Doi^sal 111 
equally distant from end of snout and from root of caudal, 
or slightly nearer the former ; upper edge concave ; last simple ray 
in adult males much produced, twice, or nearly twice, as long as 
head, not or but little longer than head in females and young. 
Anal III 5, reaching or nearly reaching root of caudal. Pectoral 
considerably longer than head in males, reaching base of ventral, 
tbe first ray of which falls below fourth or fifth branched ray of 
dorsal, shorter in females. Caudal deeply emarginate, with long, 
pointed lobes. Caudal peduncle to 1| times as long as deep. 
Scales 38-42 Hi, 5 between lateral line and root of ventral, 

18 round caudal peduncle. Silvery, back brownish grey; vertical 
fins greyish. 

Xunieroiis specimens, measuring 55 to 190 mm. 

Allied to Z. neummmi Blgr. Well distinguished by the 'larger 
eye and the shape of the dorsal in the males, 

4. Labeo cylindeicos Peters. 

Also from the Eusso Mara and the Saya, and tlie ^ Loriaii 
Swamp. 

5. Discognathus dembeensis Biipp. 

Also from the Eusso Mara and tbe Saya. 
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6. Barbus erlangeri Blgr. 

Also from the hot springs at Chandler Falls, upper Eusso Nyiro, 
and from the Sa,ya. 

7. Barbus naieobiensis Blgr. 

From the Eusso ISTyiro above the falls. 

8. Barbus percivali B]gi\ 

From the above locality, and also from the Saya. 

The largest specimen measures 105 mm, 

9. Barbus argyromnia, sp, n. (PL LXXIX, fig. 1.) 

Depth of body 2| to 3 times in total length, length of head 3|- 
to 3| times. Snout rounded, sliorter than the eye, which is 2| to 
3 times in length of head and equals or nearly equals interorbital 
width ; mouth small, subinferior ; lips feebly developed ; two 
barbels on each side, anterior about | diameter of eye, posteiior 
as long as or slightly longer than eye. Dorsal III 8, equally 
distant from posterior border or centre of eye and from base of 
caudal, border feebly concave; last simple ray enlarged, bony, 
strong!}^ serrated behind. Anal III 5, not reaching caudal. 
Pectoral a little shorter than head, not reaching ventral ; base of 
latter below origin of dorsal. Caudal peduncle a little longer 
than deep. Scales racliately striated, 30-31 H, 3 between lateral 

line and ventral, 14-16 i-ound caudal peduncle. Pale sand colour, 
with a silvery lateral hand which is sometimes edged above with 
a streak of black pigment; fins white, often tinged with pale 
orange at the base. 

Total length 53 mm. 

Xumerous specimens from the Eusso Nyiro below the falls. 
B, argyrotmnia stands nearest to B. zanziharicK^s Peters. 

10. Barbus mimus, sp. n. (PI. LXXIX. fig. 2.) 

Depth of body 2| to 2| times in total length, length of head 
3| to 4 times. Snout rounded, much shorter than the eye, which 
is 2 1 to 3 times in length of head and equals interorbital width ; 
month small, siibinferior ; lips feebly developed ; two barbels on 
each side, anterior about | diameter of eye, posterior a little 
longer than eye Doi’sal ill 8, equally distant from posterior 
border or cemre of eye and from base of caudal, border feebly 
concave; last simple ray not enlarged, not serrated, as long as or 
a little longer than head. Anal III 5, not reaching caudal. 
Pectoral as long as head, not quite reaching ventral; base of 
latter below origin of dorsal. Caudal peduncle as long as deep or 
a little longer than deep. Scales radiately striated, 25-26 ||, 2-2 1 

between lateral line and ventral, 12 round caudal peduncle. 
Pale sand-colour, with a silvery lateral band, which is sometimes 
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edged above with a streak of black pigment; fins wiiite and 
ti'aiisparent, or pale orange at the base. 

Total length 55 mm. 

Numerous specimens from the Eusso Nyiro below the falls. 

Closely allied to J?. neglecUis Blgr. from the Nile, and strikingly 
resembling the preceding species in general appearance, altliongh 
differing widely in the feeble, non-serrated last simple dorsal ray 
and in the much lower number of scales, 

11. Olarias lazera Lacep. 

Eusso Nyiro, near the Loriaii Swamp. 

12. Eutropius bepressirostris Peters. 

13. Baorus xjeostigma Yincig, 

Eusso Nyiro, above the Chandler Falls. 

14. Glarotes laticeps Hupp. 

15. Amphilius granbis Blgr. 

16. Amphilius oxyrhixus, sp. n. (PI. LXXX.) 

Depth of body 6 times in total length, length of head 3| times. 
Head much depressed, slightly longer than broad ; snout pointed, 
I length of head; eye very small, 11 times in length of head, 
2| times in interorbital width ; posterior nostril midway between 
eye and end of snout ; maxillary barbel | length of head, reaching 
root of pectoral ; outer mandibular barbel -f length of head, inner 
nearly Gill-rakers rather long, 7 on lower part of anterior 
arch. Dorsal I 6, much nearer end of snout than root of caudal. 
Adipose dorsal low', 3| times as long as deep, twice as long as 
rayed dorsal, its length | its distance from latter. Anal III 5. 
Pectoral a little more than | length of head. Ventral a little 
shorter than pectoral, far behind base of dorsal. Caudal feebly 
emarginate. Caudal peduncle 1| times as long as deep. Keddisli 
brown above, spotted with blackish, dirty white beneath. 

Total length 195 mm. 

Distinguished from A, gmndis by the pointed snout, the longer 
caudal peduncle, and fewer anal rays. 

A single specimen from the Eusso Mara, a swdft mountain- 
stream. 

17. Syxobontis schall B1. Schn. 

18. Sykoboxtis gelebexsis Gthr. 

From the Eusso Nyiro, close to the Dorian Swamp. 

19. Tilapia nilotica L. 

From the Eusso Nyiro, above and "below the falls. 
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20, Tilapia pergitali, sp, n. (PI, LXXIX. fig, 3.) 

Deptli of body equal to length of head, 2| times in total length. 
Head about twice as long as broad ; snout rouniled, with straight 
or slightly convex upx>or jn-ofile, a little broader tliaii long, x)ost- 
ocular x:»art of head.; eye 3i (young) to 4 times in kmgth of head, 
greater than prseorbital depth ; mouth large, | width of head, 
extending to below anterior border of eye ; lips very strongly 
develoiped ; teeth moderately slender, in 3 or 4 series, 40 to 50 
in outer series of upper jaw ; 2 seiies of scales on the cheek, width 
of scaly part rather less than diameter of eye. Gill-raters short, 
13 or 14 on lower part of anterior arch. Dorsal XIII-XY 11 ; 
spines increasing in length to the last, which measures | length of 
liead ; longest soft rays ^ length of head. Anal III (exceptionally 
lY) 9-10 ; third spine | length of hea.d. Pectoral about | length of 
head, not reaching origin of anal, Yentral reaching vent or anal. 
Caudal rounded, siibtriincate. Caudal peduncle deeper than long. 
Scales cycloid, 30-31 lateral lines Dark brown, with 

black vertical bai's on the body, or entirely black. 

Total length 75 mm. 

Hot springs at Chandler Falls, Korthern Eusso Nyiro, 2500 ft. 
Caught ill water about 100° Fahr. 

Near allies of this new Tila2na are T, alcalica Hilgeiid. from 
alkaline water in volcanic holes near the Nguruinan Salt Lake, 
into which the Southern Guaso Nyiro flows, on the boundary of 
British and German East Africa, and T. gT'aliami Blgr. from Lake 
Magade, a perfectly isolated hot soda lake in the Lift Yalley, 
British East Africa, not far from tlie Soutlierii Guaso Njdro. 
The former has, like T, perciml% D. XIII 1 1 , but the scales on 
the cheek are in two series and the caudal is truncate ; the latter 
has D. XI 11-12, 3 series of scales on the cheek, and the caudal 
peduncle is deeper tliaii long. 

EXPLANATION OP THE PLATES. 

Plate LXXVIIL 

Lahm pcrcivalij p. 673 . f; nat. .size. 

Plate LXXIX. 

Fig*. 3. JBarhus artjyrotcenia, p. 674. 

„ viimitSi p. <>74. 

3. Tilaiiia ^ercimli^ p. 676. 


Plate LXXX. 

oxp'hhiuSf p, 675, 
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38. Contributions to the Anatomy and Systematic Arrange- 
ment o£ the Cestoidea. By Frank E. Bebdard^ M.A.^ 
D.Sc., F.ICS,, F.Z.S., Prosector to the Society* 

[Received April 2, 1912 : Read May 7, 1912.] 

(Text-figures 92-101.) 

V. On a new Genus {DasyurotcGnia) from the Tasmanian 
Devil [Basyurtcs ursinus), the type op a new Family. 

Index. 


Systematic : Page 

Dasjjnrotdsnia , gen. n 691 

D, rohista, ii. 691 

BAsumc of anatomical points 695 


The Cestoidea hitherto recorded from Marsupials appear to 
])eIoxig to the following genera only, viz. TriploUenia^ Monieda, 
Beidella, Linstoioia^ Anoplotce.nia^ Oochoristica^ and Cittotmnia, 
To these in list now be added an eighth genus, of which I have 
recently examined examples from the Tasmanian Devil, in whose 
small intestine they occurred. 

Text-fig. 92, 



Dast/'t.croiisma rohuda, nat. size. 

Two views of tlie same two specimens, to show their attachment to the gut. 

The left-hand figure represents the interior of the gut, the right-hand 
figure the outside. 

The accompanying drawings (text-fig. 92) show two of the 
three specimens which I obtained in siPib, Each worm is firmly 
imbedded at the head end in the wall of the gut. The two 
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drawings sliow the inner surface and the outer siu*face of the 
intestine. The body of the worm is rather Hat thoiigli at the 
same time fairly thick, and is curved in a sickle-like fashion. 
The length of the larger of the two individuals is about inches, 
and the greatest breadth does not exceed 5 min. There is not a 
very marked difference in diameter at the neck end of the body, 
and the worm thus presents a very solid and strong appearance, 
which is correlated -with the very firm way in which it is im- 
bedded ill the gut. The narrowness of the segments and the 
lack of overlap of successive segments contributes further to the 
stout appearance of the worm. 

Text-hg. 93. 



Head of scolex of Das^urot^Bnia rohtista, shown hy opening up the cyst on the gut. 


The last two or three segments of the body are rather narrower 
from side to side and are curved, thus tending to encircle each 
other successively. This state of affairs is shown in the drawin<Ts 
referred to. Anteriorly the sti'obila is seen to perforate the wall 
of the intestine, which forms a fold round it, like a collar not 
fitting very closely. The strobila at this point disappears from 
view when the intestine is examined from its internal surface. 
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When the piece of gut to which the w-orms are attached is turned 
over they reappear on the outer surface (as is shown in text- 
fig. 92) in tlie form of a cyst. This cyst forms a simple hemi- 
spherical bulging upon the wall of the gut consisting apparently 
of the peritoneum. When this peritoneal waill is cut through a 


Text-fig, 94, 



Transverse section tllrough scolex of D. rohnsta at about the middle. 

The central medulla shows the problematical vesicles referred to in the text in 
the middle of its extent and the coils of the water-tubes at the ends, 
n Irregular furrows upon scolex, t. Tube formed by these. 

A second tube of the same nature lies above and to the right of that lettered. 

cavity is opened up in wliich lies the large scolex. This is 
illustrated in text-fig. 93. The scolex, it will be observed, does 
not completely fill the cavity in which it lies. 
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The large size of the scolex of Dasyurotcenm contrasts with tlie 
relatively snicall or even minute scolex of other Tetracotjlea, and 
thus recalls that of the Tetrapliyllidea and others of tlie lower 
groups of Tapeworms. So also do certain other ch;ira,cters of 
the scolex in this worm. The greatest diameter of tlie scolex is 
3*5 mm.j and it is of much the same length, so that its dimen- 
sions are but little less than the diameter and thickness of the 
body, and are greater than those of the neck-region which imme- 
diately ensues. Broadly speaking, the scolex is of a globular form 
and has a soft, easily indentahle, irregular surface marked by faint 
ridges and depressions, and not at all like the vertex of a typical 
member of the Tetracotylea. Twm hat plate-like areas are to be 
seen when the scolex is examined in this way with a, pocket-lens. 
These are, as I believe, the expanded suckers -which I have seen 
in a contracted condition in another specimen whose scolex wa,s 
studied by means of transverse sections. 

Transverse sections of the scolex (text-figs 94, p. 679) are 
approximately circular in outline, in the middle paid at any rate. 
This particular scolex, which I studied by the section method, 
was apparently more retracted than the one represented in text- 
fig. 93. For at first the sections (text-fig. 95) showed two semi- 
circular masses closely applied along the straight margin which 
is obviously the expression of an apical groove in the scolex. 
It was lower in the series than this that the contour of the 
sections became circular. At the body end of the scolex the 
latter slightly overlaps the neck for the whole of its circuin- 
ference. But although the sections through the scolex are on the 
whole circular in form, the peripheral layer is not at all uniform 
and shows numerous pi*ocesses and grooves occurring everywdiere, 
which is an expression of the in’egnlar grooving and ridging of 
the scolex apparent when that region is examined with a hand- 
lens. I could detect no symmetrical arrangement in these pro- 
jections and grooves, which, however, may collectively represent 
‘^bothria^^ meandering over the surface of the scolex. 

It is furthermore the fact that thase grooves are converted in 
places into tubes which run along the interior of the periphei’al 
layer of the scolex in a longitudinal direction, tliougli not for a 
long distance. These short tubes end blindly. Their existence, 
together with the grooves and ridges of which they are a further 
development, must facilitate the adhesion of the scolex to the 
surrounding walls of the cyst. While the more or less irregular 
gi*ooves and fuiTO'ws upon the surface of the scolex might be put 
down to irregular contraction of its outer Layer, this can haially 
be the case — one would suppose — with these invaginated tubes. 
In any case the arrangement of the suckers does not conform to 
the arrangement usually met with among the Tetracotylea (to 
which group this worm would be expected to belong). The scolex, 
however, possesses four suckers which are of very small size when 
compared with the diameter and circumference of the scolex. 
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The greatest diameter of one of the suckers is not more than 
one-teiitli the diameter of the scolex at its widest part. 


Text”fig, 95, 



Section, fcliroiigli apex of scolex to illustrate relative size of one of two 

smaller suckers {$.). 

ff. Median groove formed by retraction of sucker. 


On either side of the a^pical groove already mentioned was a 
single cup-shsped sucker bearing books. , ^ I assumej therefore,, 
that these two suckers are really anterior' in the fully expanded 
condition of the scolex, and that they, the two disk-like bodies 
Proc. Zoom Soa-™1912,,No. XLY. :h;: ' 45„ ^ 
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descril^ed above in tlie scolex, wliicli waa examined entire and 1)}’' 
the aid of a lens onlja These two suckers were not exactly 
opposite on the opposite sides of the groove. They represent 
all that I can find in the scolex comparable to a rostellinn. I 
believe, however, that they do not represent tlie rostelliim of tlie 
Tetracotvlea. 

Text-fig. 96. 

II 



Two consecutive sections through one of two larger suckers hearing hooks. 
A, Muscular layer of sucker. B. Cellular layer in which lie hooks (S.). 


Ih these sections (text- fig. 96) the sucker appears cnp-shaped, 
the orifice naturally opening into tlie median transverse groove 
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upon the scolex. The structui*e ot* the sucker is not like that of 
the typical Tetracotylean sucker. In the latter there is one thick 
layer of typically arranged muscle- fibres (into the nature of Avhich 
arrangement it is not my purpose to enter — it is well known) 
which is quite distinct from the surrounding tissues of the scolex, 
but never covered by them on its free surface, wliich faces towards 
the aperture. In the present species the structure of this sucker 
is illustrated in the accompanying text- figure (text-fig. 96), which 
is drawn from one sucker only which a.ppears to me to be rather 
larger than its fellow, the two being thus mutually asymmetrical. 
Examining the sections from below upwards, the sucker is seen 
at first to be apparently like that of the Tetiucotylea generally. 
It consists of a strongly marked layer of muscle-fibres etc. lying 
in a cavity of the body parenchyma. This is shown in tlie 
figure. As we approach more nearly to the rosteliar region, 
another layer in which the hooks are implanted pushes itself 
in front of the sucker proper, asfis also shown in the text- 
figure referred to. This lay.er is continuous with and similar 
in structure to the general pai-enchyma of the head. The 
true (?) sucker thus gets as it were buried beneath a layer 
of tissue bearing hooks. So far the structure of this sucker 
will be plain from the sections figured. In the corresponding 
sucker of the opposite side of the body the hooks are obvious 
and quite similar, and imbedded in a perfectly corresponding 
tissue. But I could find no trace whatever of the muscular 
structure independent of these hooks. 

In addition to these two stickers the scolex of Dcmyihrotmjhm 
possesses two others, thus making the normal four. The latfcer 
are roughly opposite to each, other, but do not — obviously, 
at least — alternate with the others. These two suckers 
are opposite to each other and lie on the outside of the 
scolex, and are about on a level with the hooked suckers 
already described. It is quite possible that wdien the scolex 
is fully expanded and not warped through unequal contrac- 
tion with alcohol, the four suckers might alternate witl^ more 
regularity than is apparent in my preparations. In any Cfise, 
these suckers are quite different from those already described. 
They are smaller than, at any rate, the larger of the more apically 
placed suckers ; and there is no trace whatever of any hooks 
associated with them. Each appears (see text-fig. 95) in section 
to have the form of a flat disk. Their structure seems to be 
quite like that of suckers generally among Tapeworms, What 
is very apparent about these suckers is their very small size com- 
pared with the wide periphery of the scolex. I could not detect 
them at all on an examination of the scolex with a lens (see 
text-fig. 93, p. 678). 

We have next to consider the histological structure of the 
scolex, which presents 'certain peculiarities., ' The anterior 'region 
of the scolex ha'S no distinction into medullary 'and cortical iajmrs. 
The commencement' of such a differentiation is marked bj^Tlie 
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depth of tli€^ invagination of tlic anterior ondof the scolex referred 
to above. This part of the scolex presents a very lax appearajico 
in sections, wln’cli is df)n])tless to '])o eorj-elated with tlie irregula,!* 
outline of the scolex. Through tliis lax tissue sti’a.^y in evc.i*y 
direction muscle- fibres which no doubt effect the retraction of this 
anterior part of tlie scolex. The main mass of tissue in which tlu? 
iniisciilar li]>res run has the usual amorphous ground -substam^e of 
the Cestoid body with many nuclei ; hut I have not made a 
particular histological study of these tissues. 

Text-fig. 97. 


me L.m C 



rai't of transverse Hectioii tlirou^li neck-region of Jh,^/jun>kenia robmkh 

a Cortical layer outsido of longitudinal inusdes (/.w,.), 
raa. The thin mc<iullary layer. 

huithei bach in the scolex the mcilullaiy region appears as 
quite distinct from the cortical :rii the latter the wmscular 
libies gradually collect ^ into a imassive bundle of longitudinally 
limning fibies which inunediately surround the medulla and 
peciipyyi great deal of tiie cortex. Within the scolex there is no 
subdivision of this miisculav mass into bundles such as I shall 
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describe in tlie strobila and even in the neck-region of tlie same. 
In the medullary region at either end is to be seen the water 
vascular tube, which is here rather coiled, a tube appearing five 
or six times in a single cross section. In the middle of the 
medullary area are certain remarkable structures, which are 
represented in text-fig. 94 (p. 679). These are apparently 
hollow spheres excavated in the parenchyma but with very 
definite 'walls. These vesicles contain liim]3S of an amorphous 
matter into the nature of which I have not enquired. There 
is no connection that I could find between these vesicles and 
the water vascular system. I am quite uncertain as to their 
nature. 

The neck-region of the worm after it has issued from the cyst 
which contains the scolex is I'epresented in transverse section in 
text-fig. 97. It will be observed at once that the medullary 
parenchyma is very greatly reduced. It forms a thin layer very 
much narrower than the extremely thick cortical layer. Nor 
could I discern in it the typical retiform appeai’ance of the 
Cestoid medullary parenchyma with spherical masses of granular 
matter lying between the meshes of the network. The whole of 
the available space, save between the individual testes at the two 
sides of each proglottid, is occupied by the rudimentary female 
organs, which together with the testes seem to occur in the very 
first segments. The whole space thus occupied by the generative 
masses and by what x’emains of the medullary parenchyma is not 
one half of the diameter of the cortex. Tt has been already 
pointed out that at the posterior end of the scolex, a little before 
it merges with the neck, the medulla is surrounded by a very 
thick layer of muscles composed of large fibres. In this layer no 
marked arrangement of the fibres into bundles could be made 
out. But in the next few sections, which we here speak of as 
the neck, these fibres are very definitely disposed in a series of 
bundles (text-fig. 98). 

These bundles are disposed in four to six layers, and at the 
two lateral extremities of each segment they are rather more 
numerous than meclianly. The bundles consist of a. large number 
of individual fibres, often as many as sixty or so. They ai*e sepa- 
i-ated from each other by a dense nucleated tissue. Later in the 
body wo have the same four to six rows of bundles of fibres ; 
but in these latter segments each row is separated from those 
which lie above and below it by a delicate layer of transveise 
fibres. These 'fibres are not apparent in the neok-i-egion. ^ I 
imagine that this enormously powerful muscular system is co'ire- 
latecl with the distance to which the scolex is enabled to force 
itself into the w'all of ' 'the intestine of its host. These rows of 
bundles of longitudinal fibres are reminiscent of what is cfiarac-, 
teristic of the family Acoleidse, as is to be seen,' for , example, in 
the gmuB Froterogi/mtmhiay^^'wher^ they;' have been'' figured, by 

* Ath. Seaelf, ■'Cffes. ■ 1911^ ;,pi. ' 
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Eulirnianii. Outside of these layers of fibres tlie cortex presents 
110 features which ditlereiitiate it in any marked ivay from other 
allied forms. 


Text- fig. 98 . 



Lm. 't,m. 


Section tlirougli the muscular layer of the cortex, taken at a point ftirtlicr 
back than that rei)resented in text-fi^, 97. 

l.m. Bundles of longitudinal fibres, i^in* Transverse fibres. 

The water vascular system of this tapeworm is in more than 
one respect remarkable. In transverse sections tlirough the 
ripe progiottids only two vessels are as a rule visibley one on 
each side of the body. The most careful examination often 
failed to reveal the presence of another, even minute, tube. ISFor 
did longitudinal sections show any trace of this second vessel. 
It is not, however, really absent in this worm, as I found it 
to beTn Tkj/samtw^iia le^nuris, for it is present as a very minute 
tube in some segments. The vessels which are obviously present 
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are of very large size, and it a-ppearod to me that that on tlie pore 
side of the segment was a little the larger of the two. This, then, 
is the first important point about these vessels, i. e. that there is 
a very large ventral tube on each side of the body and a very 
minute dorsal tube. In following out a series of transverse 
sections, it is seen that the lumen of tlie hu‘ge ventral water- 
vessels is occasionally occluded by a delicate dlapdiragm^lihe 
sheet of membrane whicli is abundantly nucleated. There is no 
question of a narrowing of the calibre of the tube, but of an 
actual luembraiie wiiich extends partly across it here and there. 

In sagittal sections the existence of these membranes stretch- 
ing partly across the lumen of the water vascular tube is quite 
obvious. They occur, moreover, on both sides of the body, that is 
to say in the case of both ventral tubes. The reason foi* emphasizing 
this fact will he a|)parent later. In the longitudinal sagittal 
sections referred to it will be seen that there are several of these 
memlmanes which stretch a good way across the water- vessel, 
and though two membranes arising from clifierent sides of the 
vessel do not actually meet, the edge of each stretches beyond the 
etlge of tlie other, so that the tube would appeal*, when viewed in 
the direction of its length, to be entirely occluded. It is note- 
worthy that these diaphragms, so to speak, arise indifferently 
from both siiies. The exact arrangement will be plain from the 
annexed drawing (text-fig. 99, p. 688), I have noticed that in some 
of the posterior proglottids the lumen is actually occluded once 
in each proglottid. The two ends of two oppositely projecting 
membranes are connected by a continuous tliough very thin 
membrane which connects the thicker extremities of the lateral 
projections. This median part appears to be nowhere deficient, 
aaid the water vascular s^vstem is thus divided up in these i*egions 
of the boily into a, series of chambers. 

I presume that tliese numerous membranes stretched across the 
large vessels correspond to what lias been figured in other tape- 
worms as valves. I have emphasized the fact that they occur on 
both sides of the body, because they carry on the pore side the 
genital ducts which actually perforate their substance and lie in 
their thickness. This perforation is limited to the larger of tliese 
valve-iike structures which arise from the outer side, and it has 
been produced I imagine by the extension round the ducts of the 
water-vessel, which is of much greater diameter in the posterior 
than in the most anterior segments. In the case' of these latter, 
as , already mentioned, the generative ducts pass to one side of the 
water-tube. 

Another important feature in the water vascular system of this 
tapeworm is the total absence of tiunsverse^ vessels uniting the 
longitudinal trunks in such segments. This state of afikirs is 
not unknown among other Oestoidea — ^it occura, for example, in 
Mymenolepw acuta but it is not common. Nor is this lack of 

* ?. JaiiicbV'2ool. Anz/'B(l- Xxvfi.'l:9CN[vp. 776. 
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The Generative organs of this tapeworm ]}egin to l>e recog- 
nisable very early in the body, only a segment or two behind the 
head. But it is a long w'ay back before the ovaries are ripe. As 
ill the vast majority of Cestoidea, the testes ripen earlier than the 
ovaries. This being the ease, the testes are recogiiisaHe etiiiier 
as distinct bodies, and only cease to be so clear in the more pos- 
teiior segments, ivhere the uterus is gorged with eggs. A remark- 
able point of interest in the generative organs is the fact that the 
duct leading to the exterior, or to be more exact the formative 
mass of cells which will be both vagina and cirrus sac, is seen to 
alternate in position in relation to the single water vascular tube 
and the nerve-cord. In all segments the actual opening is on the 
same side of the body, but the generative duet passes towards it 
either between the water-tube and the nerve-cord or outside of 
both ; in the latter case only to one sirle — there is no alternation 
between a dorsal and a ventral position. We shall see, when the 
cirrus sac and vagina come to be described later, that there is 
also variation in the exact relationship in position between these 
two. 

The ovaries are large and consist of two wings, which are 
symmetrical or very nearly so, the middle point between them 
being the middle line of the body, where are situated the shell- 
gland etc. The ovaries are posterior in the segment, and behind 
them lie the vitelline glands. These latter are of much the same 
shape as the ovaries, and in rather immature segments differ only 
from them by their rather darker staining with luBinatoxylin. 
They also form two wings symmetrical with their middle point, 
and are in. contact with the ovaries in front. The two glands aic 
composed of many lobes, which reach as far as the testes at the 
sides ; altogether an ovary occupies fully lialf of the segment, and 
i-atlier more when it is fully mature. Immediately in front of it 
are the sperm-duct and vagina. At the sides are to be found the 
testes, which are also dorsal to it. 

The vagina offers no very remarkable character. It has at first 
a contracted lumen, which widens out for a considerable space, 
and then contracts again before it suddenly opens into the rather 
pear-shaped receptaculum seminis. The course of the vagina is 
quite straight between its two ends and oblique in direction. 
The narrow part of the vagina wdiich opens into the receptaculum 
is of some length, but shorter than the wider part. The vagina 
shows quite the same characters in the most mature proglottids. 
The receptaculum seminis is full of spermatozoa, and very 
frequently contained ova at its wider end, close to where the 
oviduct opens into it. The receptaculum and the vagina lie 
anteriorly in the segment in front of the ovary, but behind the 
uterus. ■ ; , , , ' \ 

The uterus of this worm is 'persistent and found as a large 
cavity extending right across the segment in 'the most,, mature 
proglottids that I have examined, , lt begins as a small .rounded’ 
cavity Tying in the front part of 'each segment*,; 
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The testes of tliis worm are chiefly massed at the two sides of 
the proglottid, but these two masses ai*e connected by a. string 
of testes which pass dorsal ly along the proglottid. They therefore 
nearly surround the ovary and the female organs generally, so far 
partly I’esembling Gyclorchis, In ti'ansverse sections the testes 
appear circiilai* in section ; but sagittal sections such as that 
repi*esented in text-fig. 99 (p. 688) show that the form of the testes 
is that of a flat plate, for in those sections they appear more Unea,r 
in shape. Tiiese sections also siiow quite plainly that each testis 


Text-%. 100. 



A portion of fclie ooil of the sperm-duct gorged witli sperm. 

0, Interstitial prostatic cells. 


lies in a space, unless, indeed, the appearances produced are due 
to shrinkage through reagents. In any case, however, the testes 
of these worms frequently present the appearance of being sur- 
rounded by the spermatozoa which they produce, thus showing 
that a chink exists or can be formed for their reception when 
pressed out of the testis. The testes are vexy numerous and 
quite crowded together,— so much so that the delimitations 
between successive segments so far as concerns these organs 
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ai*e not at all visible in sa.gittal sections ; tliej appear tis a 
contiiiiious mass. 

Tbe sper-ia-duct rims straight for a short after it has left 
the cirrus sac. It forms a copious coil (text-fig. iOO) occupying the 
luildle of tlie body and lying partly dorsally to tlie receptaciihiiii 
seininis and rather nearer to the pore side of each proglottid. The 
rest of the coil — that part which is nearest to the cirrus sac — is 

Text-fig. 101. 



Siigittal section showing in consecntive siegnients the vniTing relatioiiis of 
ciiTns sac (the larger tube) and vagina. 

to the pore side of the receptaoulum, and therefore ventral In 
position. In fact, regarded' as one coil, this region appeal^* oblique 
in direction in transverse sections of the proglottids, 'Betw^een the 
individual loops of the spenn-dnct are ■ cells which quite fill up 
the interstices, and are thiis numerous in 'proportion to the width 
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of tliose interstices. Tiie cells are lutlier clear, witii well- stained 
nuclei. They correspond exactly, a.s it seems to lae, with tlie 
prostatic cells of Inermicapsifer and Zschokksella^ dealt with in 
these genera by v. Janicki^ and myself t, and wiiich appear to 
occur also elsewdiere. In immature segments the cells bulk more 
largely than the coils of the sperm-duct. But the reverse is the 
case in the mature proglottid. 

The genital ducts open into a common cloaca genitalis^ wdiicli in 
its turn opens on to the exterior. The, cloaca genitalis is of some 
depth, but it is not borne upon any process of the body. Into it 
open, close together, the vagina and the cirrus snc, vdiose mutual 
relations I have investigated by means of sagittal sections (text- 
fig. 101) through portions of the strohila. There is a con- 
siderable vaiiation in these relations. Altliougli the vaginal pore 
is apparently never in front of the male pore, it is not always 
directly behind the male pore. The commencing vagina lies 
obliquely behind the commencing cirrus sac — the direction of the 
obliqiiity being now dorsal now ventral in this segment and in tlia.t, 
Thei'e is, in fact, an irregular alternation fi'om segment to seg- 
ment ; sometimes the two tubes are not merely oblique, but actually 
dorsal or ventral to each other as the case may be, lying there- 
fore side by side in sagittal sections. This recalls to mind tlie 
alternation that occurs in certain (but not all) species of the 
genus Moniezm, where the vagina may he dorsal or ventral to the 
cirrus sac. But in this latter genus the alternation is of the 
right and left set of generative organs of a single segment. 

The cirrus sac of this tapeworm is large and has the very common 
flask-shape. The neck-region has very thick circular muscular 
walls, forming a sheath which thins ont over the more distended 
region of the sac. In less mature segments (in which, however, 
the testes are fully developed, though with no mature sperma- 
tozoa) the ciiTUS sac is elongated, gradually diminishing in breadth 
towards the externa,! pore ; there is no marked division into neck 
and flask. It is very long and extends towards the middle line 
of the body, a little beyond the water vascular tube of its side of 
the body, or at least reaches the internal side of that tube. The 
cirrus runs straight from end to end of the cimis sac and 
anteriorly presents a moniliform appearance, which is due to sue- 
cc^ssive dilatations of the lumen of the cirrus. This ivgion of the 
cirrus is both preceded and succeeded by a perfectly straight 
section of that tube with very nari-ow lumen and thick w^alis. 

In later segments the cirrus sac aetptires the flask-shape already 
referred to. Coincidently with tiiis is an actual shortening of the 
length of the entire sac and a coiling of the cirrus within it. 
Theciritis sac in these and in subsequent segments hardly reaches 
beyond the outer edge of the water vascular tube. It seems clear 
therefore that the shortening is due to an actual contraction of 

* Denkschr. Oes, Jena, xvi. 1010. 

t P. Z, S. 1912, p. (302. 
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the length caused by a bulging of the walls of the cirrus sac clue 
in its turn to the rapid growth and consecpieiit coiling of the 
cirrus. When the cirrus sac is in this fully formed condition, the 
cirrus itself is differentiated more thoroughly into those regions 
less markedl}^ indicated in earlier stages. The sperm-duct enters 
tlie cirrus sac at the aj)ex and its lumen contracts to a fine line 
for a short space near to its entry. This is particularly obvious 
in the last few segments of the body, where the sperm- duct has 
become miicli dilated before its entry into the cirrus sac, and thus 
offers a greater contrast to this exceedingly narrow region. 

In these more mature cirrus sacs the flask- si j ape has been 
acquired, as already mentioned. But the neck of the flask is 
much longer than the body part. The latter is so fully occupied 
by the coils of the cirrus itself that there is but little of the inter- 
stitial packing tissue to be seen. At its entry into the cirrus sac 
and for a considerable time thereafter the duct is thick-walled, 
with a very narrow lumen, and much coiled. This region of the 
cirrus is succeeded by a not very long but coiled tract, which is 
much wider and has thinner walls. The lining membrane bears 
numerous spinel ets. Finally, the distal region of the cirrus is 
again thick- walled and with a narrow lumen ; it opens into the 
genital cloaca without any alteration of character. In the most 
posterior segments of the body the greater part of the cirrus sac 
is filled with sperm, the posterior region alone showing a group of 
coils of the cirrus. Whether the anterior part of the cirrus has 
become ruptured, as it appeared, or has been simply enormously 
expanded and its walls reduced to extreme tenuity by the enclosed 
sperm, I am unable to say. 

The systematic position of this tapeworm is difficult to fix with 
any confidence. The generative system, and, indeed, the internal 
anatomy generally, presents no differences of importance from 
many Tetracotylea ; and there are, indeed, no reasons so far why 
the worm should not be placed in the Anoplocephalkte, which 
family, as has been pointed out, contains nearly all the Mai’supial 
tapeworms. On the other hand, the very much developed layers 
of longitudinal muscles in the body-wall suggest the fiunily 
Acoleida?. The difficulty, however, of accm*ately placing the worm 
lies in the peculiarities of the scolex. There is no doubt that it 
contrasts very considerably with the general form of the scolex 
among the Tetracotylea in a number of points, of which the 
principal ones are: — (1) its large size, both relatively to the body 
and actually ; (2) the presence of numerous grooves which cannot 
be, at any rate, entirely artefact, as they are converted diere and 
there into tubes running within the thickness of * the'' head ; 
(3) the relatively minute size of the four suckers and the fact that 
two of them and two only are furnished with hooks 

* Furthermore, these hoohs are distinctly hollow at their ' broader end, a 

Riiiniuaiit’s horn,” as Shipley (Willey’s Zodl, KeA, Kuto'xoa, itOO) ndtesof'Chr/bb- 
one of theTetraphylUdesi, ■' , '■ , , , ,, ' y ' 
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These characteristics ar* * * § e collectively different from anything 
met with among the Tetracotylea that is known to me. They 
are notj however, inconsistent with the conditions known to occur 
among the Tetraphyllidea, if we may admit the grooves upon the 
scolex to represent tlie bothria of such tapeworms. The suckei's 
would then correspond with the small accessory suckers so 
frequently possessed by these latter wormSj and their small size 
relatively to the scolex would be thus intelligible. The apparently 
nninerous bothria not reducible (by me) to symmetry is suggestive 
of a type like Phijllohotlirkmi^ slightly modified, or peihaps 
Pelticlocotyle'f, AYe cannot, however, place Basyurotce.iim among 
these Tetraphyllidea on account of the Tetracotjdean character of 
its yolk-gland. But with reference to this gland it may be borne 
ill mind that it is in structure much more diffuse tlian is usual 
with the generally solid vitelline gland of the Tetracotylea. 

The genus may be thus defined : — 

Dasynrotgenia, gen. nov. 

Stoutly htbilt iDorms tviih large scolex hearing four small suckers,, 
of which the inner ttvo hear hooks. JVo rosteMwm, hitt anterior end 
of scolex, including hooked sitckers, retractile. Segments very 
shm^t. Inner layer of (longitudinal) muscles very thick, consisting 
of four to six roivs of himdles of fibres. VenU^al excretory tubes 
large, with numerous valves not communicating with each other in 
the sirohila. Porsal vessels minute, not always visible. Genital 
pores miilaieral. Testes mimerous, chiefly latercd, anterior, and 
dorsal. Vas defereiis talth a large coil in middle of segment sur- 
rounded by ‘prostatic cells ; cirrus sac large, cirrus tvith spineleis. 
Ovaries with tioo icings, mediant and posterior and ventral in 
position, in front of vitelline gland, takich is also symmetrical. 
Shell-gland median, dorscd. Eeceptaculum sernmis pi'esent, nearly 
median, ventral. Uterus saclihe, fills nearly whole of 

rijie proglotikl. Eggs ihmskelhd. 

Hab. Marsupials. 

The species I term ^^rohmia^' on account of its very stout build. 
It is, however, quite impossible for me to venture upon an 
enumeration of the peculiar specific characteristics for the present. 

This genus and species ciinnot, as I think, be identified with 
any other foim that has been described from an Aiistmlian 
Marsupial* From the present genus we only know a species 
described by myself § a little time since os Anoplotcenia dasyuri. 
Nor can I identify it with any of the genera enumerated at the 
beginning of this paper in other Marsupials. In fact, Bertiella is 

* Bronn’s ‘ Tliierreict/ Bd. iv. Cestoiclcn, pi. xli. fig. 10. 

f Ibid. pi. xliii. fig. 1. 

X MitMle line of female apparatus only slightly displaced towards pore side. 

§ F.Z.S, 1911, p. 1003. 
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tlie only one of these genera to which it hears any likeness in the 
reproductive sjvsteiii, and from this genus the characters of the 
scolex at once distinguish DasijiiroUenia. Indeed, its inclusion 
among the Tetracotylea ( = Ikenioidea) is not, to iiiy mind, an 
obvious certainty. In any case the hooked suckers exclude it 
frt)m the family Anoplocephalidse, to which nearly all the 
Marsupial tapeworms belong up to the present. 

The most salient points of anatomical interest in this worm 
appear to me to be the following : — 

(1) The immense size, relatively speaking, of the scolex and the 
small size in comparison with it of the suckers. The fact that 
two suckers are armed with hooks while the other two suckers 
are not so armed. 

(2) The great thickness of the longitudinal muscles, which 
consist of at least four laj’ers of bundles each containing very 
many individual fibres of considerable stoutness. 

(3) The existence for the most part of only a single water 
vascular tube on each side of the body, which is, moreover, in the 
posterior segments completely divided up into a series of com- 
partments, one to each segment, and whose lumen is also here and 
more anteriorly divided by delicate septa jutting into its cavity. 
Furthermore, by the fact that these tubes are not connected 
in successive segments by transverse vessels, as is so nearly 
universally the case. 

(4) As a remarkable structural feature, which is at present 
mystexioiis in nature, may be mentioned the isolated cavities in 
the medullary region of the head which have no connection with 
the water vascular tubes. 

(5) An anatomical feature of some importance is the very 
variable relation to each other in position of the extremities of 
the male and female ducts, which is correlated with an orifice 
upon one side of the body only. An alternation in the position 
of the external pore may, we know, be accompanied with difference 
in the relative position of the ducts as, for example, in the double 
series of genital tubes of Mmiiezia. 

(6) In view of the very considerable peculiarities of structure 
brie% indicated in the foregoing resume, it may be worth men- 
tioning, as a remarkable fact, that the generative organs do not 
show any marke<l features of interest as compared with those of 
other bxpeworms. 



696 


MR. R. E. TURNER ON 


S9. Studies in the Fossorial Wasps of the Family Scoliidm^ 
Subfamilies Elidinm and Aiithobosoinm, By IIowlanb 
E. Titener, F.Z.S., F.E.S. 

[Received March 29, 1912 : Read May 7, 1912.] 

(Plates LXXXL-LXXXIII.'^O 


Index, 

Geoj^rapliical Zoology ; ‘ Pag’e 

Distribution of 720 

vSyi^tematic : 

jinthohosea occipHaJis sp. n 731 

lirmmsoineria^ gen. n 097 

5 , quadratieejTS, sp, n 098 

„ atricejps, sp. n 099 

MIh major, sp. n 723 

„ sdhnvi, n 722 

„ (Mem) alicii^, s'p. ii 701 

„ „ apicijmmiSjSp. 11 707 

„ „ aurijiua, sp. n 705 

„ „ immda, sp. n 710 

33 , 33 longiventris, sp. n 712 

3, „ s^oliata,^'p,TX 711 

Myzim hraunsi, sp. n 700 

„ comhitsta Sm. to ^lis 724 

33 constrictiventTis, sp. n 701 

3 , sauahmensis (jivVa. to Anthohosca 710 

„ stignm, s'p.iu 699 

„ timhTaUca, sg.Vi 702 

OdontofhipmuB Cam. ^ to AntJiohosca 724> 

l^iesia continua Cam, ^ of Myzina ahdominaUa Gu5r. 703 

3 , eryihronota CsaXL, to Anihohosca 738 

,3 Uiicoapila Cam. „ „ 739 

„ me! anm-ia Cam, „ „ 736 


The following notes on the Elidinfe and AnthobosciruB will, it is 
hoped, facilitate the study of these neglected groups, the ktter of 
which especially has been very little understood by uianyautbors, 
'who have touched on it merely as descidbers of new spr^cies, 
Baiissure alone having seriously ^studied the group. The best 
work on the Elidinte has been done by the same author, but the 
material at his disposal was very limited. 

1 am indebted to I>r« Brauns, of Willowunore, S. Africa,, for 
valuable assistance with many carefully collected specimens. The 
matei'ial available is still insufficient for a revision of the species 
of I'h/zim^ as to -which much confusion still exists. 

The species which I have not seen are marked with an^asterisk. 

^ For explanation of tbe Plateis see pp. 753''754. ' , 
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Family Scoliid^e. 

Siibfjimilj' Elidixu. 

BrauxsosieriAj gen. nov. 

2 . Apterous ; maiidibles acute at the apes, with a rather in- 
distinct tooth on the inner margin near the apex ; aiiteiiiice t.welve- 
Jointeil, the first joint of the fiagelliini very snia'li ami almost con- 
cealed by the apex of the scape. Head almost rectangular, tlie 
posterior angles slightly rounded ; eyes oval, touching tiie base of 
the iiiaiidibles, ratlier small, separated by a distance at least as 
great as their own length from the posterior angles of the head ; 
ocelli absent, their position indicated by large punctures. Thorax 
much narrower than the head ; pronotum rather longer than its 
^ greatest breadth ; mesonotpm very short, almost covered by the 
pronotum, the tegiihB more or less developed ; scuteiiiim narrower 
than the pronotum, broader than ipng ; median segment nearly as 
long as the pronotum, flattened on the 4orsal surface, broadeneil 
from the base to the gpex. Bides of the head aiifi thorax and base 
of tiie abdomen thinly covered with long hairs. Abdomen longer 
than the head and tliprax combined, shining, the apical segment 
long and more or less acute at the apex, stricture between the first 
and second ventral segments well dewelopecl. Iptepmediate coxfe 
lutlier widely sepaiated, posterior coxae contigppps, intermediate 
and posterior tibiae spinpse, tarsal ungues simple. 

. Winged ; stigma rathe?* large, situated at about three-fifths 
from the base of %e wing ; radial cell sho|?t^^ than the stigma ; 
three cubital cells, the second and third small, not reaching' tlie 
apex of the radial cell, each receiving a recurrent nervure ; cubital 
and discoidal nerviires npt continped be^miid fhe cells. Medial 
cell of the hind wung not emitting veins from the apex, Anteimaj 
in the typical species long and slander, thirteeii-jointed, the fii’st 
Joinh of tlie flagellum almp.st concealed in the apex of the scape, 
the aiitennm much longep than thp abdomen ; antemiirl tubercles 
well developed, Hegd strongly convpx ; pcelli present. First 
abdominal segment with a shoi-t petiole, the segment, including 
the petiole, a little longer than the second segment, suddenly 
widened at the apex of the petiole. Apical segment ,with a re- 
curved ' spine, the apical emarginatipn pf th,e dorsal segment 
sliallow. Eyes entire, not emargipate. 

The ehgracteis give?i hero for the male wih dopfitless l:>e found 
not to apply to ail species of the genps ; but the important 
characters in the neui'ation sepai-ating the males from Myzim 
are the larger stigma? the bliinteg apex of tim ladkl cell, the, fact 
that the cpbifcal and discoidal nervures are not continued beyond 
the cells as in and that no veins aiu, emitted from the 

median cell ,of the hind wing, there being -two vei%s in Myzim. 

Type of the genus, Bmumomena fimdfaMceps, 

Peoc. Zoom So€.~~-l 912, Ko. XLVI. , ■ M' ' ‘ 
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Braitnsom'Eria quadraticeps, sp. n. (PI. LXXXI. figs. 9j 10; 
PL LXXXII. iig. 7.) 

2 . lUtfo-ferratjhiea ; 'inmuUhnlis aplce^ vertice^ capiteJaterlhm ; 
^.eijuimtis ahdom inallhis irilnis bascdlbus nigris; femoribiis iililisq'no 
Jiuscis^ calcar t is alhklis. 

Long. 8 mm, 

2 , Head liA'oacler tlinii long, fully half as broad again as the 
proiiotum ; inaiidildes witli a blunt tooth on the inner margin 
near the apex, another near tlie middle of the inner margin, 
acute, and another smaller nearer the base. The whole insect 
shining, with a few scattered punctures. Pronotum longer than 
broad, a little longer than the median segment. Dorsal abdo- 
minal segments broadly depressed at tiae apex, the basal portion 
of the segments produced into a sliglitly raised iniindeci mai-k 
on each side ; apical segment very narrowly rounded at the . 
extremity. 

Xlger ; mamlihidls, clypeo macula mediana nig^ra, scapo 
stihtuB apice^ iiihercuUs aniemialihus,, rnacuJcc gjarm frcmiaU, mar- 
gins inter iore oeulm^’um, lima unclulcda veriicall, pnmoto macula 
tiirinqm antice et fascia laid postice^ mesonoto macula q-iiadraiay 
smtello fascm lak(<, postscntello^ mesoplcuris fetscia^ segmmto dor- 
S(dl primo^ fmcia apicaliy citteris fascia ccpkali macula nigra 
uirinque^ segmmiiisqiie ventralihus 2-6 fascia Usimiata upicali 
pallide. flails ; alls hyaUnis^ renis iestaceis. 

Lcaig. 6 mM-. , 

3 . Aiitenme slender, longer than the abdomen, the inter- 
antennal tubercles prominent. Clypeiis very shoit and liroad, 
very shallowly emarginate at the apex. Head very strongly 
convex, cheeks as broad as the e 3 ^eH. Head and thorax eoarsel}’" 
Imt not very close^v punctured, median segment finely and closely 
I iiBctnred-rugnlose; abKloinen shining, very sparsely and sliallowdy 
|•lllIctllrecl. Pronotum shorter than the mesoiiotnm, narrowed 
anteriorly, the anterior margin straight, posterior margin very 
feebly arched. Median segment steeph’* .sloped posteriorly, not 
truncate. Petiole of the basal a}>dominal segment occupying less 
than half the length of the segment, the remainder of tlie segment 
slightly inflated ; the first segment, including the petiole, only a 
little longer than the second. The segments not eonstrieted ; 
hypopygiiiin forming a long recurved spine; apical riorsal segment 
convex, shallowly emarginate at the apex. Stigma larce, twice 
as long on the costa as broad, nearly twice as long as tlie radial 
eelL which is broad!}’' miinded at the apex. Three cubital cells 
cn the right side, two on tlie left ; on the right the second 
abscissa of the radius is very short, the third about equal to the 
first am! second combined, but shorter than the second transverse 
cubital nervore, second recurrent nervure received close to the 
apex of the third cubital cell. 

Ilak^^ Wiilowmore, Gape Colony ; January (Dr. Bramis). 

The female is the type. 
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1 have little doubt tluat links will I'lo discovered connecting’ both 

sexes of tliis genus witli thi'oii^di rlie sliorf-wiiigedi Fspjf/lfj- 

werki. section in the feauiles, end thi’ouglj species witii s<miewliat 
more extended neuration in tlie males. Eat the ii.pteroiis con- 
dition of the female and the ditfereneos of nenratimi poiutcsl out 
in the description of the male seem to me to be siitScieiit reason 
fur foiindiiig a new genus. The female shows a strong resem- 
blance to female Tlnmnidin of the genus Elrone. also to the 
Eetlivlid genus Apenesia, I have not been able to examine the 
rnoutli-pnrtSy but it is likely that they would show atrophy of 
some parts. The entire eyes of the male are also noticeable Jis 
coritiasted with the shallowly emarginate eyes of JJrjzine. 

BrAUXSOMEIMA ATaiCEPS, sp, u, 

2 . Xvjra : manAihidls hasl^ chjppo^ arfteuiris^ tkonice, sepTiiento 
■nmliauOj pedihvs jp/gldlofjne (qnce fermpineis. 

Long. 5 wm. 

0 . Mandildes acute, with a very small ill-defined tooth on t!io 
inner margin near tlie apex. Head rectangular, a little broader 
than long, very sligluJy conveXj shining, with a few scattered 
piinctui-es. Thorax shining, witli a few scattered punctures on 
the pronotinii, the median segment more closely punctured. 
Pronotuui longer than broad, slightly iiaiTowecl anteriorly, 
narrower than the head by about one-third ; inesonotiini very 
short, the tegulce rather better defined than in quaclraiicpps ; 
scuteiliun rounded posteriorly, broader tlian long. “j^Iediaii seg- 
iiient a little shorter than the proiiotum, slightly broadened from 
the base, a little broad^i* than long and obliquely sloped poster- 
iorly ; sides of the thorax and median segment' sparsely eiotiied 
with long yellowish hairs, Abdomen shining, finely acicuiate, 
the basal segment truncate anteriorly, with a short petiole not 
more than lialf as long m the posterior coxm ; the third segment 
the broadest ; a seraicii’cular small raised mark Qii each side of 
rlorsal segment^ 2-5; sixth segment smooth, pointed at the apex. 
The coiistiiction between the two basal ventral segments is well 
marked. The eyes are smaller than in quadraiiceps and a.ro 
sepai^ated from the postei-ior angle of the hegd by a distance 
equal to about three times their own length. 

Ilab. Algoa Bay, Cape Colony; ISTovember (Dr, Braum)^ 

MyzixeC?) STIQ.MA, sp.n, (PL LXXXI. fig. 11 ; Ph LXXXII. 
fig, 13.) 

(S . Niger : memdihuUa hasi^ pronpio emgnste postice^ tegulis^ 
iihiis subtths tarstsqm has I pallkle gfl avis ; aVm hijalinis^ mnis 
2 )erhicidis, stignuiie numhmo^ qmllide jlmescenii; ocidis Imud 
emarglnatis, antminis cMoinme hremoribm ; celhila radiali ohliU- 
cellida cubitali s^cmiula pmne ohliterdki^ 

Long. 7 mm. 

(5 , .Clvpeiis very short, transverse, 'Antenna? about as long as 

46 ^ 
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tlie thoiux fiTirl median fiegiuent combined, not very sleiidei*, of 
fd)out even thickness throiigbout, inserted a little nearer to the 
eyes than to each other. Eyes not emarginate, their inner 
ina,rgiiis parallel; posterior ocelli a little nearer to each other 
than to the eyes. Head convex, closely punctured, with a 
frontal sulcus reaching to the ocellus; antennal tubercles not 
developed. Thorax rather sparsely punctured. Pronotiiiii rather 
short, as Inroad as the head, the anterior margin straight, the 
posterior margin widely and feebly arched. Scutelluiii large, a 
little shorter tiian the mesonotum. Median segment short, almost 
smootli, with a median sulcus, truncate posteriorly. Abdomen 
siibsessile, the l3asal segment broad, not constricted at the apex 
on the dorsal surface, deeply divided from the second on the 
ventral surface, all the segments sparsely punctured and shining ; 
the apical segment rather deeply triangularly incised for the 
reception of the long aculeus of the hypopygium ; the whole 
alHloinen a])Oiit equal in length to the head, thorax, and median 
segment combinecL Stigma very laige, about twice as long as 
the greatest breadtii ; only one cubital cell and one recurrent 
nervure, which is received on the cubitus just beyond the angle 
of the cubital cell, the cubitus continued just beyond the point of 
i*eeeption of the recurrent nervure, the mdial cell and all neiira- 
tion beyond the stigma obliterated. Median and submedian cells 
of the hind wing present, but no neuration beyond them, the 
median cell not extending very far beyond the siibmecliaii. 

JIah. Wiliowiiiore, Cape Colony (i)r. Bnmns). 

Til is very distinct species will pi-obably prove to be generically 
distinct from Myzine, It approaches most nearly to M. swalel 
Taro, and Jf. hnmnsi Turn., but cliBei^s in the reduced neuration, 
the cmtii’e eyes, the moi*e robust and siibsessile abdomen, a-ncl the 
much broader stigma. ' But until the female is known I prefer to 
lea.ve it provisionally in j\[}fzitie, From Braunsomeria^ to wideli 
the neuration approaches more nearly than to Myzine^ it may be 
distinguished by the much more robust build, the iimcli shorter 
and stouter anteimfe, and the deeper emargination of the apical 
segment. 

Mvzixe braunsi, sp. n. (PL LXXXI. fig. 14 ; PL LXXXII. 
%. 14.) 

JSlger : wmidlbulis hast, pronoto fascia migusta posticCj 
serpneniis dorsalibns 2-6 macula transversa medkdi apice, maca- 
kiqiie ciirmta laterali ntrinqiie^ icgidis^ tarsis artieulo apicall 
e.fccpio. tihiis rmterioidhm cminino^ iniermeiliis posteriorilnisque 
hmi pfdritiejiark ; alls kgalims^ ve^iis peylueidis, stigmafe pallulc 

Varmt mgmentis dorscdihus macida 7nedia!i ollUeraia, 

Long. 5—8 mnh 

L . Clypeus mncli broader than long, closely punctured and 
shallowly cmarginate at the apex. Antenna? gradually thickened 
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towards the apex, the terminal joint twice as thick as the fourth ; 
theanteiiine about as long as the head, thorax, andi median segment 
coiuhiiied. Eyes slightly einargiiiate on the iniier imtrgin ; 
posterior ocelli nearly as far from eaeli other as from the eyes. 
Head anti thorax closely and not very finely punctured ; pronotuiu 
narrower than the head, shorter than the mesonotimi, narrowed 
anteriorhx the anterior margin stiuight, the posterior margin 
widely but not strongly arched. IVIediaii segment transrerse^y 
rugose, with a longitudinal depression in the middle, truncate 
posteriorly, tlie surface of the truncation coarsely transversely 
strutted. Abdomen narrower than the thorax and nearly half as 
long again as the head, thorax, and median segment oonihined, 
finely^ a.nd sparsely punctured, the segments scarcely constricted 
at the base ; petiole of the basal segment veiy short, the segment 
ahi'iiptly bi'oaileiied and slightly swollen, nearly as long as the 
second segment without including the petiole. Apical segment 
convex, the incision at the apex suhtriangnlar, not (juite as deef) 
as its apical breadth. Tarsal ungues simple. Cubital and 
discoidal nerviires not continued beyond the cells, stigma not 
rouiideil on the inner margin, three times as long as the greatest 
lu’eadth ; radial cell acute at tlie apex, produced far Iteyond the 
third, euhitai cell, second and third abscissae of the radius nearly 
equal in length, second recurrent nervure received just before the 
middle of the third cubital cell. Median cell of the hind wing not 
emitting any veins from the apex. 

Jl€ih. Willowmore, Cape Colony; January to Mar cl i (Dr. Bmims). 

This is allied to J/. simlei Turn., but differs in the shorter and 
stouter basfil abdominal segment, in the sculpture of the iiiedian 
segment, and in the translucent nervures of the wings. JAAli 
differ from typical Mi/zine by not liaving the cubital and discoidal 
nervures continued beyond the cells and in tlm absence of the two 
veins emitted from the apex of the median cell of the hind wings. 

Myzxxe coxsTEiCTivENTiiis, sp. n. (PL LXXXII. iig. 15; 
PI. LXXXIII. fig. 12.) 

^ , Aiger, dense alho-pllo$us ; mandihtdis hisi^ pronoto 7na7*gim 
posUriorej tegulis hasi^ seg^imitis doT'salihm 2-6 'macula Qiiedimm 
apimii et ^iimula t7'a7isversa ^Ltrmque^ tibiis bml tarsisqm pcdlide 
Jlavis ; alls hi/almisj venis hrwiviieis. 

Long, 10-12 nwi, 

. Glypeiis broad and short, sliallowly emarginate at the apex. 
E3^es distinctly convergent towards the clypeus, the inner margin 
not emargiiiate, almost straight. Antenna) inserted nearer to 
each other than to the eyes, almost as long as the abdomen, 
modeiately stout and of almost even tliicknass throughout. 
Posterior ocelli a little nearer to the eyes than to each other. 
Head and thorax closely and strongly punctured ; pronotum 
short, narrower than the head, the anterior margin sti,'aight,-the 
posterior margin very feebly arched. .Median segment coarsely 
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I'ligose, almost vertically truncate posteriorly. Abdomen mticii 
longer than the head and t]iora,x combined^ not very slender, 
Sparsely punctured, the segments rather strongly constricted at 
the base, subsessile, the first segment no longer tlian tlie second. 
Sixth dorsal segment more coarsely punctured, not convex, the 
lateml inargiiis I'aised, the apical emargination shallow, much 
broader at the apex than deej)* Radial cell bimd, nearly twice 
as long on the costa as tlie greatest breadth ; second abscissa of the 
radius distinctly longer than the thirds second recurrent nerviire 
received close to the middle of the tliird cubital cell. 

llah. Wiilowmorej Gape Colony; October to January {Dr, 
Brcmrw), 

This sjiecies is easily distinguished by the absence of any 
einargiiiation of the eyes, the shallow emargination of the apical 
dorsal segment, the strongly constricted abdominal segments, and 
the broad radial ceil. The cubital and discoidal nervures are 
continued very little beyond the cellsj and the two nervures 
emitted from the apex of the median cell of the hind wing are 
very ghoit*. 


Myzine umbeatica, sp. n. 

5 . Nigrci', mandihulh jyijgkliofj^ve fimoo-ferrugmeis / segmemtis 
dorscdihus 2~3 mauda laterali utrinque alba ; ali^ fttsco-violac&is. 

Long. 10 mm% 

5 . Bliiiiiiig and fdmost smooth, coarsely but not very closely 
punctured roiiiid the base of the antennce; a few scattered 
imiictures on the vertex, pronotum, mesonotum, and sciitellimi, 
pro- ^ and mesopleiirsB strongly but not very closely punctured; 
iiiediaii segment closely and ratbei* finely punctured at the base, 
i'lhnost smootli in the middle and at the apex, a few obscure striie 
nt the posterior angles; abdomen almost smooth, with a few 
siiiaii puiictures on the apical portion of the segments. Long 
lilack piil;)eseei}ee on the sides of the thorax; calcaria whitish. 
Eytss ratlmr iiaitwly ovate, Cheeks as broad as the eyes; ocelli 
small, the posterior pail* about as far from each other as from tlie 
eyes. Antenna’; smooth and shining, tlie scape beneath punctured 
and clotiied with long haii-s. Head subrectangidar, half as broael 
agmiii as loog^ much l^roader than the thorax. Pronotum about 
twice as broad ms long, the posterior margin almost straight, 
hfesoiiotiiiii only half as long as the pronotum and a little shoi-ter 
than the seiitelhim, the parapsidal furrows %mry distinct. Apical 
segment ot the abdomen convex, long, and pointed. of 

rnodeme^ length reaching to tlie fifth ahclomiiial segment! tlie 
stigma_ Mti.ate.1 abont lialfwar l-etween the base Mid aiiex : 
mnmitimi similar to that of rvjifrom Fabr. 

nuh. Fonrteeii Streams, Cape Colony; januaiy {Dr. JBramia). 

iiiwe K^^oiih a very nhsciire median sulcus on the median 
segment. ..he sht in Jie foreiving e.xtend,s from the termination 
of the cubitus ]a8t lieyond the thii^ cubital cell to the margin of 
lim wing. ® 
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Myzixe ABDOMIXALIS Gucr. (PI. LXXXII. fin*. 

PL LXXXIII. %. 5.) 

Meria aMoniinalis Guer. Rev. fie Zool. iii. p. 365 (ISMO), $ . 
I^lesia contimm Cam. Eec. Albany Mns. i. p, 299 (1905), d . 
Ilah. Wiliowmore; Eurghersflor]), Cape Colony. 

Taken in copvM by Dr. Bra.uns. The colour in the female is 
vai'iable, the head being sometimes ferruginous. 

Key to the Eildoimm Species o/Elis (i\Iesa,). 

Females. 

1. Itisiil joint of posterior tarsi with a row of spines 

benentli 2. 

Basal joint of posterior tarsi unaniied or with a stropii 

oiil.y beneath 7. 

2. Ihidial cell distinctly separated from the costa for 


more than half the length* Black, two apical 

alalomiiuil segments red M, aVie.m Turn. 

Radial cell separated from the costa at the apex 

only 3. 

3. Abdomen fevrnginous, the basal segment only black . xiMomtuiilis Guiir, 

Abdumeii black 4. 

4. Thorax and abdomen entirely black 6, 

Thorax more or less red, the pronotum shorter than 

the scuttdlum 6. 

6. Sixth dorsal segment punctured ; calcaria of the 

hind tibiic black *3S. -peTingueiii 

Sixth dorsal segment striate; calcaria whitish ^E, Jiottentota Sauss, 

G. A'ertex red, much moi'e sparsely punctured than tlie 
front, mesonotum and scntellnm black. Spur of 
the posterior tibiae not strongly bent near the 

base E, -adBlognmui Turn- 

Vertex black, as closely punctured as the front, 
mesonotum and scntellnm red. Spur of the 
posterior tiluhe strongly bent near the base E, aurfftna Turn. 

7. Abdomen wholly bright ferniginous E* ttfrrida Sin. 

Abdomen black, the two apical segments sometimes 

ferruginous red 3. 

8. Lateral margins of the median segment acute ; head, 

thorax, legs, and abdomen black d. 

Lateral margins of the median segment not aciito ... lU, 

3. Median segment twice as broad as the length in the 
middle, the lateral cariiue sharpb^ deliued. An- 
teimaj fuseo-ferruginous at the liase, black at 

apex i?. .src/^.vxK/v/ Turn, 

Median segment about three times as broad as the 
length in the middle, the lateral cariiuu not 

sharply defined. Antemim wholly orange E. dxtuthocera iiersfc. 

10- Head, thorax, and abdomen black IL 

Head, thorax, and abdomen more or less red 12. 

11. Legs black. Punctures of front and pronotum coarse 

and confluent longitudinally E, imudaia Turn. 

Legs ferruginous. Punctures of front and prouotuiii 

not coarse and well separated E. ergthmpada Turn. 

12. Apical or two apical segments of jibdomen ferru- 

ginous red, diead and thorax black , 13. 

Abdomen wholly blaekj head and sometimes thorax 

more or less red IL 

13. Two apical segments of the abdomen retl ; fore wing.s 

fuscous except at the apex j sixth dorsal segment 

punctured , E. uplalimm is Tnr n- 

A])ica! segment of abdomen only retl ; wings hyaline J 

sixth dorsal segment striate E. pgxidala Turn. 
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14. Wings siibliyaliiic ; head, pi’onotum, mosouotuni, and 

scutelliim red ; vertex punctured M. It etc roffcaiiut Hiiubh. 

Wings lusco- violaceous 15* 

15. X'ertex punetured ; pronotuuii closely punctured; legs 

piack -57. Turn. 

Vertex sBiooth; pronotuiu sparsely punctured ; legs 

red Id- 
le. Head rod, thorax hkck -25* ruficcps mfiecps Sm. 

Tuorax more or less red Tuficeps atopopamia 

[Siiuss. 

Males. 

1. Apical dorsal segiuent not incised at the apex 2. 

Apicsl dorsal segment more or less incised at the 

apex 4. 

2. Third dorsal segment t>f the abdomen measured 

fro’.n the transverse basal fun-ow distinctly shorter 
than its luisal width. Abdomen wholly without 

rellow markings 'E. ineerta Turn. 

Tljird dorsal segiamst measured from the transverse 
hasul fiin'ow distinctly longer than its basal 
width. Abdomen with very small yellow 
markings Si 

3. Aj/ical dorsal segment flattened, with raised margins 

and !i median carina ; pronotiim entirely black E-. ctmMrmsis Turn. 
Apical dorsal segment convex, the margins not raised, 
without a distinct median carina ; ]>ronotum wdth 
•a yellow baud on the posterior margju E. di^ietdlla Turn. 

4. Abdomen entirely black, sometimes with blue sheen . 6. 

Aiklomeii banded mth yellow fl. 

6. Wissgs more or less shaded with fuscous or viola- 
ceous ; incision of the apical segment half as deep 

as its apical width. Length 15-18 mm fujiceps Siii. 

Wings id ear Ipvaline ; incision of apical segment 
much less than half as deep as its apical width. 

Length 13 mm. ;; E\ n6dosa Gucr. 

ft. Apical dtirsal segment flattened with raised margins; 
iiead large, tlie cheeks more than half as hroad as 

the eyes E-. eapitaia Sm. 

Apical dorsal segment convex, w'ith a median carina; 
head small, the cheeks much less than half as 

1 iroad us the eyes 7. 

I. Kot very sleiider ; the apical dorsal segment wdth an 

iiieision nearly a.s deep as hroad at the apex E. SpoUaia Turn. 

Very slender ; incision of the apical dorsal segment 

not rnhre tktii half as deep as its apical breadth ... E, lonpiveniris Turn. 


Elis (AIbsa) alwim, sp. n. (PL LXXXI. Hg. 12 ; PI; LXXXJI. 
ig. 8 ; PI. LXXXIII. fig. 9.) 

$ . xY?i/ra ; segmentis aldmuhiaUhim qiimto sexloqtm mfo-- 
ferr'Vgimis; iMiUbus alho-Eilosus^ calcariis cdhitlis ; alis niyro- 
cmrvleis: 

Zong. 18 mm. 

2 . Head and tliorax toarsfelj pimctnred-i’iigose, the punctures 
on the front finer than on tlie vertex ; clypeus very broadly 
roniitled at the apex, with two or three indistinct teeth on tho 
iiiargiii ; sCape shining and sparsely punctured, clothed beneath 
\vit!i long whitish Imks : the nine apical joints of the flagellum 
opa«'|iie. Front thinly clothed with white hairs, the iiiterantennal 
proiiiirieiice wcdl detidoped and feebly ])iIobefh Inner margin of 
tJiO eyes slightly sinuate ; posterior ocelli about twice as far from 
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the eyexS as from each other. Pronotum iieai*ly broad as the 
head, widely einarginate anteriorly ; scutellum with a large 
triangular rugose area from the base to the narrowly truncated 
apex, the sides smooth and opaque. PoxStsciitelliiiii and median 
segment smooth and opaque, a few large piinctiirexS on the middle 
of the postscutellum ; median segment raised toivards the median 
line, with a narrow margined median gi’oove, the posterior trunca- 
tion of the segment coarsely but shallowly punctured, the sides of 
the segment closely obliquely striated. Abdomen shining, finely 
and very sparsely punctured, the punctures larger on the ventral 
than on the dorsal surface, and rather closer at the apex of the 
segments than at the base ; the apical dorsal segment broadly 
rounded, and longitudinally punctured-striate-. Second abscisxsa 
of the radius a little shorter than the third; first recurrent 
nervure received beyond the middle of tiie second cubital cell, 
second at tw^o-thirds from the base of the third cubital cell. 
Radial cell detached from the costa for about half its length. 

Ilah. British ^iist Africa, Makindu, 3300 ft. {S, A, jYecwe) ; 
April 5-7, 1911 {A, E. E. C). 

Tiiis fine species does not seem to be vert nearly allied to any 
other, being well distinguixslied froiii the mficeps grou]) by the 
very coarse sculpture of the head and thorax^ The basal joint of 
tlie posterior tarsi is furnished with a closely-set comb of small 
spines beneath. 

The description of Cosila donaldsmii Fox corresponds rather 
closely to this species-, but the clypeus is trideiitate on the apical 
margin, not rounded, with indistinct teeth as in the present 
species, and I think Fox was too careful a \Vorker to have con- 
fused the genem. 

Elis (Mesa) auriplua, sp-. 

$ •. AUgrOj ; mmidihulis mwonoto muidloqtm riifo- 

femigineis i alls hifuscatis. 

Long-. 12 mimiM 

5 . Head and pronotum closely and rather strongly punctured ; 
inesonotum and scutellum much more sparsely punctured, smooth 
in the middle > pi eune coarsely punctui-ed ; median segment finel}^ 
and cloxSely punctured-, the median groove iiarrow and shallow, 
margined by lo’w catiiiie, the posterior truncation more shallowly 
])niictured. Abdomen rather closely and not very finely punctured, 
the n,pical segment closely longitudinally striated,. Sides of the 
median segment obliquely striated. Clypeus tmiisverse at the 
apex. Eyes very feebly and widely emarginate on the^ inner 
margin ; posterior ocelli further from the cyexS than from each 
other. Head more than half as broad again as long, broader than 
the thorax. Pronotum short, not as long in the middle as the 
'scutellum, the anteiior margin straight, the posterior ma,rgin 
widely arched. Fiibeseence sparse and whitish, calmria whitish. 
Radial cell only sepaiuted from the coshi at 'the apex, wdiich is 
Bubtriuicate ; first abscissa of the radius as long as' the. secomh, 
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but shorter than the third ; recurrent nerrures received close to 
the middle of the second and third cubital cells. 

Hah. Joliannesliurg, Ti'iinsviwl {A'obroiv). Received from 

Dr. Enniiis. 

Nearly allied to adelogainia Turn. «und dkipherogmiua banss. 
From the former it may be distinguished by the entirely black 
lieafL and by the closer and inox'e even puiictnration of the head 
and proiiotitni, the vertex being almost smooth in adeloc/mnia; 
from dkiplierogamki it may be distinguished by the iiiucli shorter 
proiiotuni, the stronger and closer puiicturationj and the colour of 
tlie head. E. hrea has the pronotuin longer than in the present 
species or adeloyamia. 

The comb on the underside of the basal joint of the posterior 
tarei is present, but the teeth are few. The upper spur of the 
hind tibia? is strongly bent near the base. 

Elis (Mesa) adelouamia Turn. 

Ideski (Mesa) adeiogamia Turn. Ann. & Mag. Nat. Hist. (8) i. 

p. 503 (1908), 2 . 

JIab. Maseru, Basutoland ; Lichtenbtxrg, Ti*ansvaal. 

This is nearly allietl to E, aunflm^ but dillers as noticed in tlie 
key. 

Elis (Mesa) ruficeps Bm. (PL LXNXII. figs. 9, 10; 
PL LXXXIIL figs. 2, h 10, 15, 16.) 

2[fjzine rufiGeps Sm. Cat. Hym. B. M. iii. p. 75 (1855), 2 ; 
Turner, Ann. & Mag. Nat. Hist. (8) i. p. 503, d ; Tiiruer, Ann. 
& Mag. Nat, (8) vii. p. 304 (1911), d 2 . 

Elis (Mesa) ruficeps, subsp. atopogamia Baiiss. 

FlesiaiJIeBii) atopoqamki Sauss.in Crandidier, Hist. Madagascar* 
XX. p, 244 (1892), g . 

Fhsia {2£es(i) dkijjierogamia Bauss. ; Distant, Naturalist in. the 
Transvaal, p, 225 (1892), J . 

Fiesm (Mesa) disjuacta Turn. Ann. & i\fag. Nat. Hist- (8) i. 

p. 502 (1908), d . 

IJiis ( Jfestf) riiJmpSn sulAsp. aiopogmirm ami dmpherogmiua^^urii, 
Ann. k Mag. Nat. Hist. (8) vii. p. 304 (1911), d 2 • 

Ilab, Zanzibar ; Nyasalrind ; Transvaal. 

Tlie coloiir-diflereiiees between atopogaiaia and d:ktpIieroga/nim 
are not constant, though in the former the mesonotiiiu is usually 
i*eri a-iii! in the latter black. The wings of tlie male a,re, darker in 
specimens from Nyasaland than in those from th (3 Transvaal. 
A single male received from Harar, in B. Abyssinia, has the wings 
entirely liyaline, slightly iridescent. 

Elis (Mesa) heteeooamia Sauss. 

Fksm {Mesa) heierogamta Bauss. in Grainlidiei*, Hist. Mada- 
gascar, XX. p. 244 (1892), 2 * 

Hah. Delagoa Bay ; Manicu ; Bouth Nyasaland. 
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Elis (Mesa) hova Turn. 

Plesia (Mesa) hova Turn. Ann. & Mag. 17at. Hist. (8) p. 504 
(1908), $. 

Ilah. Madagascar. 

Probably tbe female of nodosa Guer. 

*Elis (Mesa) abdominalis Guer. 

Plesia ahdominalis Guer. Eev. Zool. i. p. 57 (1838), $ . 

Plesia (Mesa) ahdominalis fSaiiss. in Grandidiei*, Hist. Madagas- 
car, xx. p. 244 (1892), 2 • 

Ilah. Sontli Africa. 

Elis (Mesa) apicipexnis, sp. ii. 

2 . KigTa ; segmeutis ahdominalihus quarto apice^ sextorpje 

rufo-ferrugineis ; mandAhidls hast antennisqae femigimis^ cal- 
cariis albidis ; alisfuscis, agnce angiiste kgalinis. 

Long. 10 mm. 

2 . Cl3'peus finely punctured, broadly rounded at tlie apex. 
Head sparsely and rather fiiieh^ punctured, shining, almost 
smooth round the anterior ocellus; mteraiiteiiiml proiiiiiieiice 
hilobed, divided by a longitudinal sulcus which does not reach the 
anterior ocellus. Scape shining, veiy sparsely punctured ; flagel- 
Imii opaque, the two basal joints shining. Posterior ocelli nearly 
a,s far from eacli other as from the eyes. Pronotum and pleuite 
closely but not coarsely punctured ; mesonotiim and sciitelliun 
more sparsely punctured ; median segment opaque, finely 
punctured, the punctures more or less confiueiit loiigitucliiially, 
the median groove shallow and not distinctly inargined. Abdo- 
men shining, ^ finely and mtlier closely punctured, with a very 
short petiole, the first segment broadly truncate at tbe base ; the 
sixth dorsal segment punctured, rounded at the apex. The sides 
of the median segment are closely obliquely striated. Third 
abscissa of the radius at least half as long again as the second ; 
first reciirit‘iit neivure I'eceived just beyond the middle of the 
second cubital cell, second at two-thirds from the base of the 
third cubital cell. Eadial cell not distinctly separated from the 
costa., narrowly rounded at tbe a}>ex. 

Hah. JMtisii East Africa., Maldndu, 3300 ft. (S. A. Heave)} 
April 5-7, 1911 (A. E. It C). 

Heaidy allied to E. pg.udata Turn, from H.E. Ehodesia, but 
difiers in the l)roa.der sliape of the third cubital cell, the |K)sition 
of the second reciUTent neiyure, the colour of the scape, of the 
wings, and of the fourth and fifth abdominal segments, in the 
finer and sparser puneturatioii and in the sculpture of tim 
pygidium. Tlie wings are clear liyalino beyond the radial and 
cubital txdls. joint of the posteiior ta.rsi with a scopa of 

white hairs beneath ; spur of the posterior tibiie bent iieiir the 
base. , ' , , , 
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Elis (Mesa) toruiba Sm. 

Jllfzlm torrkla Siii. Desc. new spec. Hymen, p. 178 (1879)^ J . 

5 , Sigm ; mandihulis hasi, scapo aplce ahdoniin£(pie ibto 
ferrugemls ; iegidis iesiactis; iihiis tarsisrpie fascodhrnipimrw ; 
cdis hgai'nis^ renis nigris. 

Long, 12 rtim. 

o , Ciypeus sliort, transverse at the apex, siibcariiiate in the 
iiiiildle, finely pimctiired at the base, smooth at the apex, Front, 
proiiotuiii, and niesopleune closely and strongly punctured, vertex 
& little more sparsely punctured; mesonotum and scntellinn 
coarsely but sparsely punctured; pronofcuin as long as tlie 
scut ell iiin. Median segment twice as broad as the length in the 
iiiidilie, not margined, almost smooth, but not shining ; the median 
groove narrow but well defined, with the margins of the groove 
raLserl. Abdomen shining, with a few scattered punctures, the 
a|>ical dorsal segment finely longitudinally striated ^ Basal joint 
of the posterior tarsi unarmed beneath, with a scoj,)a of very fine 
hairs. Rarliai cell detached from the costa at the apex, third 
abscissa of the radius longer than the second, but a little shorter 
than the first, second recurrent nerViire received just beyond two- 
thirds from the base of the third cubital cell. 

Mah. Gambia (eas* coIL Shuchard), 

♦Elis (MesxI) peringuevi Sauss. 

Flesla {2£em) peringtmji Sauss. in Grtmdidier, Hist. Madagas- 
car, XX. p. 245 (1892), $ . 

“ Areola radialis apiee minute triincata, Seeiinda v. reciirr. in 
ipso medio margine tertim ar. cubitaiis exserta. Metatarsus 
posticus siii^tus scopa spinarum brevium instriietiis. hlajuscula, 
nigra, , nitida,, ciiiereo-hirta. Caput et thorax cribrosa. CViput 
validiim, quani proiioto paulo latius. Metathorax heviiiseulns, 
superne teriiiiter piiiictatus, subtiliter earinatus (carina a latere 
visa subbitiibeixnilata) iitrinque pago polito ; ejus facies postica 
plana, siibrugulata ; metapleura strigata. Epipygiurn elongato- 
trigoiiale, punctatimi. Bpince tib. post, nigr®^ a.ciitm. Metatarsus 
posticus subtus pectinatus, pilis vel spinis albidis intennixtis, 
spimsc|iie iiouiiullis clilatatis. Alse bruneo-iiebulosaq venis fuscis ; 
2"^ ar. cubit, mtus vakle acuta ; 2“ vena reciirrens transversal is, 
cum V. discoiilali angulum fere rectum elliciens.^’ 

♦Elis (Mesa) hottentota Saiiss. 

Plesia (J/e,sa) /^o/fe'?2.fotoSauss. in Gi'andidier, Hist, Madagascar, 
XX. i>. 245 (1892), $, 

Areola radialis apice minute truncata. Becunda v. reciirr. in 
ipso ^ medio margine tertim ar. cubitaiis exserta. Metatarsus 
posticus subtus scopa spinariim brevium instriictus. Minor, 
nigra, cinereo-Iiirta. AntemioB imo apice flavo. Caput et thorax 
sat teiiuiteivcrihrosa. Caput quam thoiax vix latius. Meta- 
thoiax Iffiviiisciiiiis, subtilissinie punctuto-rugulatus, siipernc 
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obsolete roiindato-ca,rinatns ; facie postica< pxiiictulata, supra 
distincte angulata, obtusangula, fere rectangiila. Epipygiuni 
tiigonale, striolatiiiii, margiue Icevi. SpinaB tib. post, albescentes, 
s(|uaraosm. Abe subliyaliiim venis bruneis et foscis ; parte apicali 
nebuiosa, 2^ ar. cubit, intiis breviter acute prod acta ; 2^*^ vena 
recurrens arciiata, obliqiia. In alis posticis v. discoidalis longius 
ultra venulam traiisverso-discoidalein fuimta. Long 14 mill. ; 
aL 10 milL (Africa meridionalis),” 

*Elis (Mesa) capexsis Lep. 

TipJiia capensis Lep, in Hist. Isat, Insect,^ Hrm. iii. p. 554 

( 1845 ), _ 

Oapiit nigrum^ supra nigro, subtus rufo sulxvi lies inn, An- 
temife iiigrax, articiilo prime nigro hirto. Tliorax iiiger rufo 
siildiii'tiis. Abdomen nigrum, submidum. Pedes nigri, riifopalHdq 
siibvillosi, feinoribiis duobus posticis augulatis compressisque, 
Alai riifo-foscie, nervuris costaque nifo-fiiscis ; s(|uama iiigi'a, 
Ckdlida radialis clausa. Femina.’' 

‘‘ Long, 7 ligiies. 

“ Cap de Bonne Espera.nce, Miisce do M, Bervilled' 

The ligiire shows that this species is a.n Elis, 

Elis (Mesa) ixxotata Turn. 

Fiesta (3Iesa) innotata Turn, Ann. k Mag. ISTat. Hist. (8) i/ 
p. 506 (1908), 2, 

llah. Loangwa. River, H,E. Rhodesia ; S. bTyasalandt 

Elis (Mesa) saussurei Turn. 

Flesia {MesE) saussiirei Turn. Trans. Ent, Soc. London, 1910, 
p, 394, 2 . 

Mah, I\'radaga.scar. 

This is near E. xanthocera^ but the median segment is longer in 
proportion and much more distinctly margined ; the colour of 
the antenme is also different. 

Elis (Mesa) xaxthocera Gerst, 

Myzine xrmtkocera Gerst. Arch. f. ISTatux'g, xxxvii. p, 353 (1870), 
2 ; V. d. Decken, Reise in Ost-Afrika. Gliodetiiiere, p. 339, pL 14, 

fig. 5 (1873), 2- 

Fiesta {Mesa) xanthocera Sauss, in Grand id ier^ Hist. Madagas-^ 
car, XX. p. 245 (1892), 2 • 

Hah, Howick, Natal ; Zoutpansberg, Transvaal ; Mozambique ; 
Ilai'ar, Abyssinia. 

Elis (Mesa) erytheopoda Turn. 

Fiesta {Mesa) erythropoila Turn. Ann. & Mag, Nat. Hist, (8) i, 
p. 505 (1908),' 2. ^ 

TIah. Lake Ngaini. , ■ 

The scopa beneath the liasal joint of the hind tarsus is rather 
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coarse at tlie base, but I do not think that any spines are 

present. 

Elis (IIesa) inoerta, sp, ii. 

rf . cano-pilostis : elpp^-o rnacida ■)npdi(ina tUnh 

anikis s^ipm paUhJe. jlaris ; teyidis peilihusqne Jiibrts; alls 
/ipalunf?, rents li'jjrls ; pygidio hand inc^so. 

Long. 13 Qnm. 

cT . Front coarsely reticulated, the vertex punctured ; thorax 
closely but not coarsely punctured, median segineiit punctured - 
riigose/abdomeii finely and closely punctured. Pronotiim shorter 
than the seutelliun, the anterior margins straight, the angles 
subacute. Fii'st abdominal segment petioiate, the narrow petiole 
scarcely more than half as long as tlie dilated apical portion of 
the segiiieiit, which is constricted at the apex; second segment 
twice as hroiid at the apex as at tlie liase, all the segments sliglitly 
<*oiistiicted at the base. Apical dorsal segment sparsely punctured, 
without an incision, somewhat convex, subcarinate in the middle, 
pointed at the apex, tlie lateral margins raised near tlie a,pex. 
Third abscissa of the radius a little longer than the second, whicli 
is fully twice as long as the fourth. First transverse cubital 
iiervure ohlicpie, sharply bent close to tiie cubitus, secoml 
reeuirent iiervure received just before one-tbird from the base of 
the third cubital ceil, curved outwards below the iniildle, the ends 
slightly ciirveil inwards. 

Ildh. Howicdc, ]N"abd {J, P, Cregoe ) ; Cape Colony. 

This is very near the description of Flesia carhomma Cam., but 
in that species the seventh dorsal segment is said to he , shortly 
incised at the apex, and the fourth abscissa of the radius is almost 
as long as the second or third. 

Elis (^Iesa) cawtata Sm. 

Myzme mpitata Sm. Cat, Hym. E. M, iii. p. 74 (18d5), c?. 

(S * Xiger^ alhklo-'pilosits ; elypeo^ mamlihulh\ Hum ohlifjna 
nirinque supm antenyias, qnrmoio fascia aagnsia postice, tegnlis 
imsL segmenio dorsali primo fascia apimli enumjimita, segmentis 
dorsfdibm ed rentraUhis 2-6 fascia Insinutiia angnMcf jlavls ; 
pedihns fhtk mgro-mriegaik ; alk hyalink, rems ieMacek. 

Long. 14-17 mm. 

S . Head large, much broader than the thorax, the cheeks moi*e 
than lialf as broad as the eyes; antenna? stout, the apical joint 
truncate at the apex. Head rugose, thorax closely punctured, 
median segment punctured -rugose : abdomen shining, glossed 
witli blue, very tinely and closely punctured. Pronotum shorter 
than the scutelluin, slightly naiTowe<I anteriorly, the anterior 
lUfirgiii straight, the angles not prominent, posterior margin 
widely arched. First abdominal segment petioiate, the petiole 
only about Imlf as long as the rnUier strongly swollen apical 
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portion, the apex slightly constricted. Apical dorsal segment 
flattened, siihcarinate in the jnhhlle, tlie lateral margins raised 
and nearly parallel, the apical incision suhtriangLiiar, not (piite as 
deep as the ay^ical width. Becond and third absciss® of the ra.diiis 
nearly equal in length ; second recurrent nerviire strongly cairved 
outwards l3elow the middle, joining the cubitus just before one- 
foiirtb from the base of the third cubital ceil. 

Hah. Johannesburg, Transvaal; Ivroonstad. 

The type is much damaged and without wings ; the details of 
iieuratioii are taken from a more recent specimen in which the 
cubitus of the hind wing on the riglit sale is almost interstitial 
with the transverse median nervure, but is further removetl 
towards the ]}ase on the left side. 

Elis (Mesa) spoliata, sp. n. 

J. Higer ; mandihalis, chjpeo manula parva nigra nirhiqne^ 
Ibiea uti'lnqiie snpra aniennas, pronoto angalis anticis c4 fascia 
‘jmstice, iegidis, segmento dorcadl primo fascia arajasia apkali, 
segmeniis dorsalilms cl rcnbraUInis 2--b fascia hisiiuafia angasta, 
coxis apice, femorihas postlcis sapra, fJdis a-niic's et iniernmlils 
sapm iarslsqice suhtus pall tde jl avis ; qiedihiis rafo-iesiaceis ; aUs 
hgalinis, irmls nigvis, stigmate riffo-testaceo. 

Long. 13 mm. 

S . Olypeus short and broad, rather narrowly produced in tho 
middle and very feebly emargiimte at the apex. Eyes witlely 
emarginate ; cheeks very much narrower than the eyes ; posterior 
ocelli more than half as far again fz*om the e^-es as from each 
other. Antennal tubercles well developed ; aiitenii® longer than 
the head, thorax, and median segment combined, of even thick- 
ness tliroiighout. Head pmictnred-rugose, much wiiler than the 
thorax; the whole thorax finely and closely punctured, with 
sparse wdnte pubescence ; pvonotum a little longer in the middle 
than the sciitelluin, narrowed anteri(n*ly, the anterior margin 
straight, posterior margin strongly arched. Median segment 
roundecl posteriorly, not truncate, very closely but not coarsely 
punctured. Abclomeii slender, slightly sliiiiiug, vei*y finely and 
sparsely punctured, petiolate; the petiole occupying the basal 
third of the first segment, the apical two-thirds elongate pyriform, 
the whole segment half as long again as the second, which is 
gradually broadened from the bavse, a little longer than the apical 
width ; third segment broader than long. Apical dorsal segment 
slightly convex, siihcarinate longitudinally in the middle, shining, 
with a few large punctures, the apical emargination ' almost as 
(leep as its bread tli at the apex. Radial cell pointed ; second 
abscissa of the radius shorter than the third, but much longer 
than the first; second recurrent nervure received at one-third 
from the base of the third cubital cell. 

Hah. Algoa Bay, Cape Colony ; March {Dr. Braims). 

Kearly allied to E. mpitata Bm., but in that s|3ecies the head 
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is lai‘.G:er, the cbeeks niiicli broader, and the first nbdoiiiinal 
sei^iiient a little shorter and more swollen towards tlie apex* 
Tiie apical dorsal segment in cupikitd is ilat, not caiivex, ^tnd 
has the sides (iistiiictiv raised into marginal cariiim. 

Elts iEJesa) LoxnivEXTEis, sp. n. (Ph LXXXI. fig, 13 ; 
PI LXXXIIL %, 11.) 

c. 21.ger ; •mcmdibulis^ ch/peo, Unea ohliqua utrmqi’S s%.fp7:-a 
anh'iiiias, pn-jmto fascia angtista ‘podke, segmento dorsali pfinio 
fascJ^i (r.ujasta apkald, eegmeatk dorsaUhiis et rentralibus 2-Q fascia 
rrarpistii. aplcaVt hisiaaaia^ coxis sabtiis. tihiis tarsisqm anteTiorihus 
Sffprtp 'yiiers lied Usque suhins albidoplaiis ;• alls hgalhiis^ vmiis 
'aifjris. 

Zcng. 10~I3 mrsh 

0 . Tery slender. Head rugose ; thorax strongly and closely 
punctured, iiiediaii segment punctured-rugose, AiiteniUB rather 
sleialerj as long as the head, thorax, and median segment coni- 
hiiied, of even thickness throughout. Pronotuin longer than the 
seuteliiim, the sides almost parallel, the anterior inaigin straight, 
with acute angles, the posterior margin widely arched. Sides of 
the head and thorax rather tbicky clothed with long white 
pubescence. Median segment longer than broad, rounded pos- 
teriorly. Abdomen slender, shining, very finely punctured ; the 
basal segment as long as the second and third combined, petiolate, 
the narrow^ petiole nearly as long as the slightly swollen apical 
portion ; second segment broadened from the base, about equal 
in length to the third, the segments scarcely constricted at the 
base ; the apical dorsal segment convex, subcarinate in the 
middle, sparsely punctimed, the punctures large, the apical 
incision shallow, not as deep as its breadth at tlie apex. irYings 
reaching to the apex of the fourth dorsal segment ; second and 
tliirrl abscissae of the radixis usually about equal in lengtii, tlie 
fourth distinctly shorter; second recurrent nervure receive<l just 
before one-third from the base of the third cubital ceil, curved 
outwards in tlia middle. 

Ilah. Willowmore, Cape Ooiony (Dr. Brauns), 

Tliis GoiTesponds mther closely with the description of Plesia 
incisa Ca,iii„ but in' that description the incision of the apical 
dorsal segment is jsrid to he twice longer than wide, and some of 
the details of neuration are not quite the same. But the latter 
character is of little importance In the genus, especially as to the 
length of the seeond and third abscissfe of the radius. Many 
variations occur which are not of specific value. 

Elis (Mesa) asmarexsis Turn. 

Fima mmareHsis Turn, Ann. ik Mag. HsiiU Hist. (S) iii. ]). 481 

(HI09). c?. ' - ‘ w . 1. . 

J/aA Erytlirea, 
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Elis (Mesa) ametalla Turn. 

BUs (Jfesa) ametalla Turn. Ami. ^ ^lag. Aat. Hist. (8) vii. 
p. 305 (1911), cJ. 

Ilah. S. 17 vasal and. 

Almost certainly tbe male of innolata. 

Elis (Mesa) xodosa Guer. 

Myzim nodma Guer, Bicfc. pitt. Mst, nq,t. v. p. 584 (1837), ; 

Saiiss. ill Grandidier Hist. Mada,.gascar, xx. p. 340 (1893), . 

Ilah, Mailagascar. 

'-Elis (Mesa) clavata Sauss. 

2[yzbie clarata Sauss. in Grandidiei’j Hist. ]\Iadag‘ascar, xs. 

p. 342 (1892), d. 

llah. Transvaal, 

*Elis (Mesa) carbonaria Cam. 

Flfsia carhonaria Cam, Ilec. Albany Mus. i, p, 317 (1905), d . 
Ilah. Dunbrody, Oa,pe Colony. 

(]\[esa) reticulata Cam. 

Pleski, reiicidata Cam, Eec, Albany Mus, i. p, 300 (1905), d • 
llah, Bra.k IMoof, Cape Colony, 

*Elis (Mesa) rufo-pemorata Cam, 

Plesia riifij-Jhmrata Cam, Eec, Albany Mus, i.p. 298(1905), d » 
Hah. O’okiep, Cape Colony, 

^Elis (Mesa) ixcisa Cam. 

Plesia inclsa Cam. Rec, Albany Mus, i, p, 320 (1905), d? 

Ilah. Diinbrody, Cape Colony, 


Meij to the Onental Speeies c/‘Elis (Mesa), 
Females. 


1. Sixth dorsal segment Imigitudiiially striated 2. 

Sixth dorsal segment punctured 8. 

2. Ahdometi more or less feiTUginoiis 3, 

Abdomen wholly black 4. 

3. Clypeiis with a niedian earina ; tvvo apical abdominal 

segments and the apex of the fourth black M. dimkiiata Giidr, 

Clypeiis without a distinct carim* ; apical ahdminnal 

segment only black I?, mandalemis Magr, 

4. Median segment distinctly maip:ined posteriorly M.faseipmmBim ' 

Median segment not distinctly margined posteriorly... 

5. Wings fuscous 6, 

MTings suhhyaline 7- 

6. Pronotum longitudiiially rugose; second abscissa of 

the radius as long as the third. Length IS mm,... E. mandihutaru Sm. 
Pronotum coarsely punctured ; stMsond abstdssa of the 

radius much shorter than the third. Length 10 npp. E. pMkdaia 8im 

Pnoc. ZooL. Soc.— 1912, No. XLVII. ” 47 



MH. R, E. TUIIXER OX 


7. ]iiir.cturetl 1%. e'^arlpetui'm Biiiglh 

Froalinira,* iiiuAy ^truitcnl E, itsiidaia Turn. 

not inavkf' 1,1 wita. 0. 

AL''Joi;iiii;il syu’S!i>‘iit> with vkI.-OV ayit'al uaiitU -‘UA. piciictilus llor. 

\K itlaok ; ufrLanen l)iack or Inaek and ierruy-itiou.'?. iU. 

Hi-a.i ro',i : u'idoiaL-u steal- idao E. triaAor Siii. 

!■). .Vialunieii id’/ir.a'ii-ioH'S 11, 

A!;(liijia-n fiitiydy I/iack, ur witU the apical scaiaeiut 

11, Four soyuif-'iits iC* tlio aifdi'caii'U rerrua’inous E. ln'tiguhfusis Vixin, 

i\rar c.pical sea:u*c:its 4sf the tt-riTiAtiaus E. apimaada Cam. 

Id. Aih;cal FepiCcrit of tha ;duloiUf-n :hrrr.,Am;r.s 13, 

Aycieal st-rmcut of the uhchmieii black 11. 

13. Id;;- inotrar, p-mctarcii ’-'J?. Sauss. 

llcs'.aiutaui ssiiidaj, almost iinpirictate ^-'JC Mur. 

li. L-'C’s t7‘rr:i'A:.w.is : l.caf; cwatscF aial closely ntnicni red. E. rothuepi Cam. 

Ley.' hh;,ck : ht.ml spai'sAy paiiCna-cd , E. opaEfraiis ’Iiini. 

Mh'zhi‘'^ aiftdrucl.ry reaoi’-la.l Dingluuu as Indian is 

j'aid "’oelorpys ro the o'eun.s Atdho’jO’yca i and M'lfzine 
aLsn refOivhel as Indian is undeuhtedly "West liitlhiii, 

aiiii a true Eu-y 




1. First tlor.sjil segment rh.iuy’a{c, pctiolatc, uiure or less 

jicdtisc at the apex 2. 

First dcuval seyiucnt ‘-nasessile, not nodose at the 

apex broadi'i’ at tiic op'cx than lu’ay E, (UmhiHiiieornis 

2. Scitimrli iiorsil sooiijesit thsrinetlv iticised at the apex; [Biic.i'li. 

ahloiiicn wlioln !>iuck 3. 

Seventh dorsal '•eyruent not incist*<| at the apes 4. 

3. Ley', black ; seventh dur:sal segment smooth and 

sliiiiiny at the apex E, hunifanlea Biogli. 

Ley> i'csco - ierrng'inoiis ; sex'eiith dorsal segment 

cr»ar;cdy punctured EJxeiu Bingh, 

*k Abdoiiit ‘11 wholly,- black, without yellow' markings, 

.-si riiict lines glossed with Idue 5. 

Abdcuieii liiore or les^ iuarkc‘d with yellow 6. 

ii. -Mediaii 'cymenr witlamt a distinct sulcus; pygidial 
area ch.arly uciliicd, with marginal euriute Teaching 

nturiy to the bast* of the segment E. dlmidkita Guei, 

i^lcdiaii "egmeiit with a distinct medum Mileus; 

Ijygidiiil ami less clearly dehnei.L the marginal 
cariiKt* b>wer and (uily on the apical third of the 

segment 'M, mamUlidarh 

6. First alHioiiiiual segment very little, if at all, longer 


First akluminal segment much ioiiger than the hind 

lemur and triwlianler combined 8. 

'7. Head punctiired-nigose ; pruiiotnni w ithont a yellow 

baud E. 'iiuneiTmn. 

Head iJiinctumi ; ja-uiiotiim with a yellow band tm the 

posterior margin E. mmidalemis'yiivzw 

S. Wings hyaline; pronutnm with a veHuw bund on the 

pMjsrerior inaipiu elosely punctui'cd 9. 

Wings pule tiisco-hyallne; prunotum without a yelltAV 

^ laiiui, rather sparstL-ly ])iinctiiivd JF. f.rf rasa Turn. 

P. Ktirrow petiole of tirst abdominal segim-nt scarct-ly 
more tisaii half u> long us the .swollen apical portion 
of the segment . ^ i?. petiakita Sm. 

A'urrow petiole of first segineut nearly as 

* long as the swollen apical ptjrtion of the segment ... E. ehiripewms Biiigh. 


Mj/zine palidla Sin. and Miizhie arknUdis Sun, placed hy Biiig- 
liain anti Siiiitli in J/i/giue, togetlter with many species of Blky 
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]>eloiig to tlie genus Iswara "Westw., which also belongs to tlie 
Eliding. 

Elis (.Mesa) mmibiata Giier. 

■Mifzine drmiilhdft Ciier, Diet, pitt. liist, uat, y. p. 584 (1837)^ 

Jleiliom ortfintfd's Sni, Cat. Hym. B. jVE. iii. p. 66 (1855)^ o' 
Smith, 1875). 

J/yebeo idadrfispairriui Sm. Cat. Hyui, B. M. iii. p, 72 (1855), $ . 

Jlifzdne vkjlaveipt^.nnis Cani. Mem. Alaiiclie.-ter Lit. L PiiiL Soc. 
xiii. p. 21 (18h8), $. 

Hah, The wlicae of luilhu except the XoFth-’West, 

2 . Ileatl ami thorax coavsely pngosely punctured, smooth 
inutal tlie anterior ocellus aiul at the base of the iiiesonotiiiii ; 
iiietliau segment opmjue, with a narrow imnlian snlcns iu which is 
a hiw earijiii, the sides of the sulcus raised ami forming low 
cariiitT, tlie segpaieiit not margined at the base of the posterior 
truncation, Jhidial cell distinctly separated from the costa for 
nioi’e tliaii lialf its length, third abscissa, of the rarliiis very 
distinctly iemger than the second. Sixth dorsal segment finely 
longitudinally striated ; basal joint of bind tarsi wiitli a scopa of 
sjica't hairs beneath. 

EUack : second, third, and the b.ase of tlie fourth abdoinin<al 
segments ferniginous. Calcaria wdiitisli ; wings fusco-violaceoiis. 

c) . Hear! aial thorax closely punctured ; median segment 
rugose ; basal third of first abdominal segment forming a iiarroiv 
petiole, apical tworthircls swollen and slightly constricted at the 
iipexL the whole segment more than half as long again as the 
second segment. Abdomen shining, very finely puiiictured ; 
pygidial area coarsely punctured, fully tw’ice as long as broad, 
the sides raised and forming carinm, a well-defined iiiediaii eariiia, 
the apex Biirinwdy truncate, not einarginate. 

Bla,ek ; the abdomen slightly glossed with bine ; base of the 
Bland iiiles, fore tibioD in front, fore tarsi in front, base of the 
teguhe and tlie hind margin of the pronotiini navrowdy and 
obscm*ely pale yellow. Wings hyaline at the base, fiiscoMyaliiie 
l)eyoi:id the basal iierviire, 

Length 17 in in. 

The association of the sexes was suggested liy me in 1908, and 
positive ])roof was published by Air. Lofx'oy a, yeai' later, a pair 
Iriviiig been taken in coUu by Air. Dutt at Pusa. 

Elis (AIesa) maxmbulabis Bm, 

Ifeilioca wandihida-rls Sm. Trans. But. Boo. London, p, 301 
(1869), oM 

Plesia (Mesa) mandilmlarw Turn, Ann, & Alag. Kat. Hist, (8) 
i.p. 509 (1908), (d. 

Pies id- (2Iesa) parpureipeimis Turn. Ann. & Alag, Hat. Hist 
(8) ip. 508 (1908), $. 

This will almost eertainlv pi'ove to be 'the 'OhineBe siibsp-ecies 

47 «- 
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E, illiYi idlata Chier., from which the female differs in the 
eiitii'fc'ly I'siaek abdomen and the greater length of the second 
abseissa the radius, whic-Ii is nearly as long as the tliii'd. The 
iiiale diiiers from dinndlfda in having the second iibseissa of the 
nelius very distiiietiy longer than the third, in the paler colour 
of t.iie apical portioii of the wings, in the presence of a distinct 
L>iigitiidi!ial sulcus on the median segment, and in the somewhat 
diorter ami broader form of th.e first abdominal segnient. The 
pygiilial area fjf the male is also wider and less distinctly margined 
than ill dhtiidhitu, 

jIgIk Sliaiighai. 

El!s (Mesa) bexgale.vsis Cam. 

Mj/'Egp J.eti^jaltGGEiS Cam, IMem. ]\[anchestor Lit. & Phil. Soc. 

xlii. p. 5 . 

Tiif four ba.sa! abdomiiiii] segments are ferruginous; tlie wings 
cioIacetHis, the hase of the hind wings liyaline. Pronotiim 
i^parsely but coarsely punctured. 

Length lb nan. 

This is ijiiite distinct from diutldkdH, and seems, as Cameron 
suggests, to be more nearly related to mamltdeiisis. 

Elis (IiIesa) maxualexsis i^Ligr. 

Pleh'iG GiCiHiirdenshi i\Ia,ii-r. Ann. Miis. Civ. Cleii. (2) xii. p), 257 

(iSi-i), 5. 

o. The live basal abdominal segments are feiTuginous. 
Calvaria and spines of tiie hind tibiae whitish. 'Wings hyaliney 
dark fiiscu-liyaliiie beyond the basal nervnre of the fore wing 
to tlie apex, tim apex of the hind wing fusco-liyalme. Pronotiim 
closely and somewhat coarsely jmnctured ; sixth dorsal segment 
iiiiely lungitiidiiially striatetl. 

c . Mead aird thorax closely and rather finely punctured ; 
metliuii segment pmictnrod-vngose ; aljtlomeii sliiiiiiig, micro- 
set ^pically punctured. First abdominal segment scarcely Icaiger 
than the liiial femur and trochanter comhinerl, the narrow petiole 
a little^ more than lialf as long as the moderately swollen apical 
|,>oi‘tioii of tlie segment ; second segment longer than the third 
by about on e-i pair ter. Seventh ilorsiil segment pointed , not 
incised ; pygidial area well dehiied, veiy' narrow, coarselt” 
})niictiired and witli a well-marked median cariiia. Third 
iil>si*issa of the radius distinetdy longer than the second. 

B!;ick ; mandibles at the base, clypR-ms, apex of tiie inter- 
iUitviiiiiii prominence, posterior niaigin of the pronotuiig teguke, 
an apdral hnml ,on diorsal segments i-b, strongly bisiiniate on 
segments 2-6 and on ventral segments 2-0, tarsi, fore and 
ii iter med into tilihe in fiont, and the hase of the him! tibite yellow. 
Wings hyaline, nervures fuscous. 

Length, $ IlLinm.,.. o 10-11 mm. 

Ilfth, Mandalay, Burma. 

Taken in tG/Gfid by Colonel Bingham. 
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Elis (^Iesa) lioiiiXEYi Cam. 

roiJmeyi Cain. Ann. A Mauu iSTat. Hist, (?') x. [». 88 

( ,1902), 2. 

. 2 . This fine species is easily distingnisliefi, being IJjick witli 
iVrrii gill mis legs : tlie wings fusco-livaiine. iinslied with purple. 
Tiie sixth dorsal segment is coarsely jainctured, tlie punctures 
tending to become conilnent longitmlinally towards tlie apex, 
Hea,(l and tiiorax very coarsely punctured, rugose on the 
pronotuiii. 

Ifah, Kliasi Hills, Assam. 

Elis (I^Lesa) fuscipexxis Sm. 

J/j/zh^e fascipeunls Sin. Cat. Hym. B. M. iii. p. 72 (1855), 2; 
Bingh. Fa.iiiui Brit. India, Hymen, i. p. {>7 (1897), o, 

o. Tins species may be distingiiislie<l from the female of 
pdiolata Sill., wiiicli it closely resembles, by the sliarply margined 
meiliau segment, the posterior slope of wdiicli is a.brnpt and steep, 
not grmliial as in pdwlata. The colour is black ; the calcaria 
wliitisli, niaiidibies fuscoTerrnginons, wfings fuscous. The spines 
on tile outer margin of the hind tilfite are black hi fuscipeunls^ 
whitish in pdiokda. 

Length 12 in in. 

JFah, India. 

Tlie typ'o is unique in the British Museum collection and was 
obtained from Sliuckard in exchange, so that the locality is 
iin certain. Binglianfis description is taken from the type, but 
lie evidently confused the species with peiiclaiu, a specimen of 
ivhich is labelled fiwcipeiinis by him in the Briti>sh Museum 
collection. I have not seen the specimens he records from 
Burma, but consider it veiy doubtful if they belong to this 
species. 

Elis (Mesa) petiolata Bm. 

Ifpzme petiolaia Sm,,Cat. Hym, B. M, iii. p. 72 (1855), g. 

2[yzme mylonim Cam. Ann, & Mag. Hat. Hist, (7) v. p, 18 
(1900), $ . 

Hesia (J/m) petiolata Turn. Ann. & Mag. Hat. Hist. (8) i. 
p. 512 (1908), d* $ . 

2 . Biffere from fuseijiennis Sm. in the absence of a distinct 
margin ' separating the dorsal surface , of the median segment 
from the surface of the posterior slope and in the ivhite spines of 
the iiiiid tibi®. From c!a7d'pe7ims Bingh. it differs in the fuscous 
yolour of the wings, the somewhat coarser punctiiration, and the 
lesser length of the second abscissa of the radius, which is only 
about half as long as the thiirl in 2 ^^tiolata and almost or quite as 
long as the third in clmdpewhs. In fmmpemrk the second 
abscissa of the indius is shorter than in petwhim^ being distinctly 
less than half as long m the, third. 
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cT . Tins is verj near tlie male of day^ipemm, liut mny l)e 
distil) gnisherl hy tlie less elongate petiole, the irirrow liasal 
portion of which is scarcely more tluin half a.s long a.s tlie 
moderately swollen apical portion of the segment. 

Length, S £ , LJ mm. 

JIab. Bengal, Bombay, and Ceylon. 

Elis (Mesa) claripennis Bingh. 

Myrdine darlpemiis Bingh, Fauna Brit. India, Hymen, i. p. 68 

(1897),$. 

Ilyzine hortata Hiirse, Jonrn. Bombay Hat. Hist. Soc. xiv. 

p. 81 (1902), 2 . 

£ . Differs from petiolata as noticed under that species, 
Binghanifs description of tlie s{.)ecies is inaccurate as to the 
median segment, and this has misled Nnrse. The segment is not 
smooth and shining, a,nd tlie longitudinal impression, tliongii 
not Tery long, cannot lie said to bo trianguhir. 

cT . The male, wliicb bas not been previously described, closely 
resemldes petiolata Bm. Head and thora.x closely ponctiireil, 
most coarsely on tbe front, median segment rugose; alidomon 
very slender, sbiiiiiig, minutely puucturoiL First abdominal 
segment more than lialf a,s long a, gain as the hind femur, tbe 
narrow petiole very little sliorter than the feebly swollen apical 
portion ; second segment very narrow at tbe base, nearly half as 
long again as the third segment. >Se.ventIi dorsal segment not 
incised at the apex, pointed, convex and without a distinct 
pygidial area-. 

Black ; mandibles, clypeus, tbe apex of tbe interantennal 
prominence, posterior mnigin of the pronotum, an apica-I narrow 
]3aiid on dorsal segments l-G, strongly bisiiinate on segments 
2-6, Ijase of the tegulag fore tarsi, anterior and iiitermediat.e 
tibhc ill front, base of hind tibiae and base of intermediate and 
bind tarsi 'pale yellow. Wings hyaline, nervures fuscous. 

Length, 8 8 mm., £ 10 mm. 

JTah. Burma., Ceylon, Bengal, and Deesa. 

The male has the two basal abdominal segments more slender 
than in petiolata, the first with the apical portion ](‘ss swollen, 
the basal , narrow petiole longer in proportion; tbe second 
nmrowei' at the base. 

Elis (Mesa) itstulata Turn. 

Plesia {Mem) iistiilata Turn. Ann. & Mag, Hat. Hist. (8) i. 
p. 510 (1908), $. 

$ .. This is nea.rest to darijminis Bingh., but is a larger and 
more rolmst species, soinewlnat more closely punctured, with the 
rVings distinctly darker and the punctures on the abdomen 
krgei*. 

ilah. HiiUzalin Valley ■, Tenasseiimw 
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Elis (Mesa) opaoiprons Turn. 

Plesia (Jfesc6) opacifrons Turn. Ann. k. Mag. xN;it, Hist. (8) 
3. p. 509 (1908), $. 

5 . Tliis black species may be distiugnisliod by tlie very sparse 
piinctiiration of tlie liead, prouotimi, and sixth dorsal segment. 
Tiie Aviugs are pale fusco-liyaliiie. It is a larger and more robust 
species than peMolata. 

llab. Sal wen Yalley, Teinisserim. 

'^■'Elis (Mesa) dubia Mor. 

riesia (luhia M.or. EEor. Soc. Ent. Eoss. xxiv. p. 627 (1890), 5 . 

This species is black, with the apical abdominal segment, 
tarsi, liiud tibiag mandibles, and anteinue beiieatli ferruginous, 
the mesonotum shining and almost inipunctate, the sixth dorsal 
segment finely and closely pinictured. 

Length Hi mim 

Hah . Turkestan . 

Plesia (Mesa) apimacula Cam. 

Myzine apiniamlcc Cain. Journ. Bombay Nat, Hist. 8oc. xi\L 
p. 272 (1902), 2 . 

2 . This is allied to diMa Mor., but dilibrs in having the four 
apical abdominal segments ferruginous, the wings paler, and the 
puncturation somewhat dilierent. 

Hah, Deesa, N.W. India. 

Tlie male described as belonging to this species by Colonel 
Nurse is Pmcilotip>hia alhomacnlata Cam., but has tliree cubital 
cells instead of two as in the type of tlie s|)ecies, Avhicli is 
evidently an aberration from the usual neuration. The male 
has the form of a MyHme, not of a Mesa^ but it is lay no means 
improbable that Nurse is correct in the association of tlie sexes, 
though he informs mo that lie does not recollect his reasons for 
placing them togetlier. The apical dorsal segment is deeply 
incised as in Myzhie, Cameron’s aaduon in forming a, imw genus 
on a. specimen with alniormal neuration is cpiite unjustified and 
due to ignorance of the variable clmracter of neuration in the 
Scoliidag but I am -at present doubtful if PtfHhtlpkia sliould lie 
treated as a synonym of Myzlne or of Hits (Mesa), 

(Mesa) eedtsoiienkoi Sauss, 

.Pksta fedtschmihoi Saussure in Eedtsclumko : Turkestan, 
Seoliidfe, p. 29 (1880), $ (Flesh teertam on plate). 

Plesia tartara !8auss. he. ph ii. fig. 12, J . 

This seems to differ from duhm Mor. in tlie coa,rser and closer 
|)imcturation of the mesonotum. The name tariura is used on 
the plate through a, fault in the edifing, an<l has unfortunately 
been record eil in Dalla Torr(‘\s Catalogue as a distinct species. 
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‘^Elis (Mesa) picticollis Mor. 

Ples 'm ‘piGticollis Mor. Hor. Soc. Ent. Eoss. xxiv. p. 624 (1890)j 2 . 
This appears to be a very distinct specieSj strongly uiarkcHi 
with yellow on the head, thorax, and abdomen. The colour would 
suggest an ^,4 allied to A. arabica Tarn., but the structure 
of the apical abdoiiiinai segment and the indistinct striatioii of 
the metapleiir® render it unlikely that it belongs to that genus, 

Elis (Mesa) tricolor Sni. (PI. LXXXI. fig* 16 * PL LXXXII. 
fig. 11.) 

Ifj/zine trlcoloi-' Sin. Jonrn. Linn* Soc.,ZooL ii. pi 91 (1858), g . 
This line species is easily distinguished by the lai'ge size 
(19 mm.), the bright red head, and steehblue abdomen. The 
wings a.re fiisco-byaline, tlnsbed with purple^ almost liyalioe at 
the liase. The head is large, puadrate-, sparsely piinctnred, 
smooth on the vertex ; pinnotinu coarsely punctured, median 
segment subeoncave on the posterior slo2)e ; sixtli dors:d segment 
strongly punctured. Second a])scissa of the radius nearly as 
long as the first and third combined. 

Hah, Borneo (typical) ; Dibrtighar, Assam ; \\L India {T. IL 
.Bell), 

The only specimen I liave seen from Assam has the head 
distinctly longer than himd, longer behind the eyes than in the 
typical form, and the scape and three basal joints of the flagellum 
a;re red ; the lne<lian segment is not at all concave on the posterior 
slope. The differences will prohahly prove to he suhspecific. 
Mr. Bell informed me that he bred this species from the larva of 
a longieorn beetle* 

Elis (Mesa) ? dimibiaticornis Bingb. (PL LXXXI-. flg. 15.) 

Alyziiie dlniidmtimrnis Bingb* Jourm Liliii. 8oc.> Zool. xxv. 
p* 423 (1896), c? ; Turn* Ann. & Mag. Xah Hist-. (8) i. p. 501 
(1908), d. 

B , Antenme stolit, a little longer than the tliorax and media, u 
segment comlnned. Front rugose, vertex sparsely punctured. 
T'ronotum transversely rugulose, much longer than the meso- 
notimi, the sides almost parallel. Head sliglitly narrowed and 
produced from behind the eyes. Thorax and median segment 
rugose, the median segment <listinctly ma-rgined ])osterioi‘ly and 
vertically truncate. First abdominal soghient v'ertically truncate 
anteriorly, With a distinct transverse carina. above the base of 
the truncation, attached to the abdometi by a, very short petiole^, 
neatly as broad a,s the second segment^ tlie sides |)araheh 
Apical dorsal segment not iheised at the ap'ex. Without a pygidial 
area. ^ Second abscissa of the radius as long as the first and third 
cimbined. 

Black; scape and font basal joints of the flagelliitn, clypens, 
and apex of the interahtennal prominence dlili ferrtiginous ; 
abdomen glossed with steely blue* ‘Wings hyaline ; fiisco- 
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violaceous from the basal nervure of the fore wing to the apex 
and at the apex of the hind wing. 

Length 13 mm, 

llab, Kumaon, N.W. Indm. 

Although this resembles Myzhm rather than Elis in the form 
of the first abdominal segment and tlie aiitennm, I consider that 
it will probably be found to be the male of Ah iricohr Sin, Tiie 
proportions of the cubital cells, the colour of the abdomen and 
antennae, and the colour of the wings are all very similar in the 
two forms and unlike any other species, either of Myzine or Elis. 
I consider it probable that the group of Elis containing chMa^ 
fedtsclisnlcoi.; and apwiamla will also be found to have males 
showing the facies of Myzine rather than of Elis. These cases 
render it very clifficii.It to reacli absolute certainty in distinguishing 
the males of Ells from Myzine, though all males with a long 
petiole may be assigned to Elis. 

I think dtethoca nu/osa 0am. (Mem. Manchester Soc. 189()) 
from Ceylon wull prove to be a local form of this species, and also 
an individual alierration as far as the loss of one of the transverse 
cubital nerviires is concerned. It is certainly not a lleihom. 

Elis (Mesa) nijusei Turn. 

Fhsia imrsel Turn. Ann. & Mag. Nat. Hist. (8) iii, p. 480 
(1909), d. 

The first abdominal segment is no longer than the hind femur 
and trochanter combined, the narrowed petiole being rather less 
than half as long as the strongly dilated apical portion of the 
segment. In general appearance there is a strong resemblance 
to petlolata, but there is no yellow baud on the pronotuni and 
sixth abdominal segment. It is also a larger species, and the 
shorter petiole is a good distinguishing character, in which the 
resemblance is nearer to mcimlcdeyisis than to 

Hah. Bimla. 

Elis (Mesa) Extensa Turn. 

Fhsia (Jfesa) exhnsa Turn. Ann. & Mag. Nat, Hist. (8) i. 
p. 511 (1908), d. 

The first abdominal segment is much longer than the hind 
femur and trochanter combined ; the antenna* aiCe longer tlian the 
head, thorax, and median segment ’combined, fidic wings arc 
strongly siiftosed with yellowish brown, and the yellow liamls on 
the abdomen are reduced to short transverse lines on each side of 
dorsal segments 2-5, 

Length 12 mm. 

I/ah. Upper Burma. 

Elis (Mesa) l^eta Bingh. 

J/yzine Ic&ta Bingh. Eaun. Brit. India, Hymen, i. p. 70 
(1897), d. 

d. Black; the legs fusco-ferruginouB ; wings hyaline. First 
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fil'dloniiiial ,sei>ineiit r little longer tlinn tlie liiiel ieitnir ;uh 1 
trocliaiitei* coml)iiie(l, the narrow petiole ahout lialF as^ long as 
tlie dilated a,pieal portion ; seventh dorsal segment disiinettv" 
incased at the apex, the ineisitui nearly as deep as its apirai 
width ; second segment about half as long again its iin* third. 
Second aljscissa of tlie radius distinctly longer than the third. 
Pygidial a.i*ea clearly defined and strongly punctured. Hind 
tibite more distiiietly serrate than in other species of the genns. 

Length 9~11 min. 

Hah. Moulmeiii, Tenasserim. 

Ells (Mesa) x^urmaxica Bing. 

]\[yzine hurinaftlca Bing. Faun. Brit. India, Hynicjn. i. [>. 70 
(1897), d. 

d . This differs from hetn in the black colour of tlie legs ; tlio 
ipygidial area, is tiatter, less distinctly pnncture<l, and not distitudly 
inargined, and the third abscissa of the radius is distinctly longer 
than the second. Whether thcvse differences are of speeilic* valuer 
or not it is not easy to say from a single specimen of etich, tuit 
am inclined to regard them ns merely variations of one species. 

Hah. Amherst, Tena>sserim. 

Elis sellowi, sp. n. 

5 . Hlgra ; postscntello liiiea tra}isi'prsa^ serpneato dorsall prwio 
macida mcajaa a.trlaque, segment (Sqae dorsallhifs 2H) fascia hasfdl 
angusta tdrinque Jlwids ; feniorilus^ iihiis tarsisqa<e riifo-testaceis : 
‘)nand4h%disfiiscoferrugineis; alls fusco-hgalbiis^ costa ohscura, 
venis fuscis. 

Long. 11-13 nmi. 

$. Clypen.s strongly punctured, }>road]y rounded at tim ap(‘X, 
wdth a longitudinal carina, from the Ijaao almost reaching tJu' 
apex. Front strongly and elo.sely piuictured, vertex and oc(djax‘ 
region sparsely and less <leeply I'anict.ured, clu^eks smoof/h, a.n 
archer] impressed mark above tlie p’ostm-ioi* ocelli; scapi* strongly 
pinictnreiL Thora.x deeply n,nd closely punctured, esjHadally on 
tlie pronotinn and mesopleune, the disc of the mesonoi-mu and 
the seuteiliim rather sparsely piineturnd ; proplc!i]*a* olilitpiciv 
striated. Median segment closely pniichn*i‘d in the middle, 
opaque and almost smooth near the anterior a.ngles; tla^ posterior 
slope almost vertical, concave in the middle and shagreeiuMl, with 
short transverse strhe on the sides, the si<les of the segment 
strongly striated. Abdomen sliining, with a ftev sc^attered 
punctures; the apical segment closely longitudiuaHv striatcMl, 
with a few large punctures hetwtmii the stihe, vcj'y hroadlj^ 
rounded at the apex. The three a])sciss;e of ihc ratlins almost 
ecjual in length ; first recurrent nervnre rect‘i\aHl just ])(‘yoiul the 
middle of the second cubital cell, second just beyond ouenprartm* 
from the base of the third cubital cell. ' The ventral alidominal 
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segments are very sparsely punctured, with a row of piliferous 
punctures near the a.pex ; the puhescence is whitish. 

Hah. San, Jiiaii del Roy, Brazil {Sellow). Two spcciniens. 

Type in the Beihn Museum. 

Elis major, sp, ii. 

5 . Nigra ; fascia cmgasta transversa sa-pra cmtennas^ ^aarglne 
interiore oculorwni angasie, Imeapone ocidos, 'postscutello, seg-ineatis 
dorsaUhas primo secundoqae luacala magna oUiqiha iitrinqae^ 
segmentisqiie 3-5 fascia lata sah-hasali Jlavis ; mcmulihidis^ tihiis 
tarsisqimfascis ; alls fiavo-hyallnis^ venis testaceis. 

Long. 24 mm. 

5 . Olypeus coarsely p.unctured, broadl}^ rounded at the apex, 
raised and longitudinally ca.rinate in tlie middle. Front coarscdy 
punctured, tlie prominence lietween the anteiune almost trans- 
verso at tlio a,pLSV, vertex and ocellar region a- little more spn,rsely 
punctured, cheeks veiy sparsely and more llnely }niiictiired ; 
posterior ocelli nearly twice as far from tlie eyes as from each 
otlier. Thorax closely and coarsely punctured, especially on tlie 
pronotuin and mc*soplein‘a‘ ; propleiUeU iiuely ohli(|ue]}^ stiiated. 
"Median segment smootli, opacjue, rugosely punctured in the 
middle, with a few irregular transverse stiho at the apex and 
also on the sides of the jmsterior truncation ; the sides of the 
segment stria, ted, with a small yellow band near the apical angle. 
Abdomen shining, with a. fe.w scattered p)unctures, the apical 
segment closely longitudinally >striated and broadly inunded at 
the apex. Ventral segments smooth, more or less punctured at 
tlie apex. First and third ahscisste of the i*adius about 
equal in length, tlie second nearly lialf as long again. First 
recurrent nerviire received beyond the middle, sometimes at 
two-tliirds from tlie base of the second cubital cell, second 
received between the middle and one-rpxarter from the base of 
the third euliital cell. Calcaria whitish. 

Hah. Central Brazil (Sdlo'w). 

Desciibed from tliree specimens in the Berlin M“useum. 

The probalde male of this species has the usual yellow markings : 
tlie mandibles, elypeus, a small sja>t on each siile above the base 
of tlie antennag the rnaigins of the pronotiim, interrupted in tlie 
middle on the anterior margin, the teguke, a spot on the meso- 
notum, one on the centre of the scaitellnnu a large s|)ot on the 
i.nesopleurm lielow the anterior .wings and anotlier liefore the 
intermediate coxag the p>ostscutellmn, a lateral longitudinal band 
on each side of the posterior slope of tlie median segment, apical 
bands on dorsal segments 1-C), stniiglit and narrow' on segments 
4-0, liroader and sliallowly emarginate on segments 2-3 and very 
deeply emarginate on the first segment, the tiliiay tarsi, and the 
greater part of the femora yellow. yellow spots o,n the apical 
segment. Wings hyaline, nervin-es black. Emargination of tlie 
apical segment broader at the apex than deep, the doi‘sal surface 
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of tlie segment flatteneil and distinctly lun-rgincd inter, 
shallowly longitudinally depressed in tlie middle and ,s|)jirsely 
punctured ; the basal segment distinctly less than twice ;is long 
as the breadth at the apex. Glypeus broadly rounded or side 
truncate at tlie apex, not eraarginate. Second recurrent uervnre 
received at the base of the third cubita.1 cell, almost interstitial 
with the secoml transverse cubital nervure; third aJiscissa of the 
radius a little longer than the second, Pronotum slightly 
emargin ate anteriorly. 

Length 19 mm. 

The details of iieiiration in the Elidina? are not relialde for 
specific differences, often showing slight dilfeinnces on the 
opposite sides of the same insect. The really impoiliant 
distinctions in the males of JtJlis are to be found in the structure 
of the apical and basal segments of the abdomen. 

Elis combusta Sm. (PI. LXXXII. fig. 12.) 

2Ij/zine eomhusta Sm. Descr. new spec* Hymen, p. 179 (1879), 
2 ; Bingh, Fami. Brit. Ind., Hymen, i. p. 67 (1897), 5 . 

The type is from Slinckard’s collection. I do not knoW' why 
Smith gave the locality as India or Africa, nor wliy Colonel 
Biogham included it in the Fauna of Iiulia, without any note of 
doubt. The structure is that of the true American section of 
Ulis, and I look on it as a mere colour-variety, or possibly a local 
race confined to one island, of M. ephvppmm Pabr., a West India, n 
species wliicli I have recorded from St. Thomas, Bt. Jobu, Antigua, 
and Porto Rico. 


Subfamily Anthoboscin.e. 

Genus Anthobosca Guer. 

Anthohosca Guer. Voy. ‘Ooquille,’ Zool. ii. p. 214 (1839). 

Cosila Guer. Voy. ‘Ooquille/ Zool, ii. p. 249 (1839). 

IJimorphoptem Sni* Tra-ns. Ent. Boc. London, p. 238 (LSdS). 

jM'ipim Burm. Btett. ent, Zeit, xxxvii. p. 168 (1876) (iiec 
Latreille). 

Odontothynmis Cam. Rec. Albany Mus. i. p. 161 (1904). 

Austrotiphia Cockerell, Bull, Mus. Comp, Anat. lia.rva.rd, p. 49 
(1906). 

GeotipMa Oockerell, Bull. Mus. Comp. Anat. Harvard, p. 49 
(1906). 

AntJiohosm Turn. Proc. Linn. Boc. X.B.W. xxxii. p. 514 
(1907). 

There has been so muclx confusion in connection with tins 
interesting genus that I think it may be useful to give a short 
account of the species, which may serve as a basis for a future 
inonograph. Owing to tlie great diflereuees between the sexes, 
they w^ere for a long time placed in diGerent families, most of the 
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males Ijeing placed in Aiithohosca in the Thymiidajj and the 
females in (Josila among the jScoliidie. Guerin used both 
Dftmes in the same work, but altliough he placed (Josila 
chihnsis correctly, with the Scoliidic, he failed to see the 
relationship to Anthobosca cmstralasite which he had described 
in ail earlier portion of the same work and classed with the 
Thyiiiiidau Smith in 1868 placed a single male in his 
genus iJimorpho'ptera^ ivliich is a synonym of Oosila^ but both 
before and after placed other males in Anthohosca among the 
Thyimidie. He also described both sexes of alhoQuacukcta Sm., 
which were taken coupled by Bates, as Ik/zwe, but tliis ivork was 
publisbed after liis death and without his revision. Biuiaeiiitei’ 
also in 1876 correctly associated the sexes, ljut placed his species 
ill Jlyzine, Altiiough three or four males had been correctly 
associated with the females, they do not appofir to have been 
connected in any way with the males deseriljed in the genua 
Anthohosca till my revision of the Ansbraliaii species of the 
genus appeared in 1907. The best work on the genus was done 
l)y Saiissure in 1892; but he treated the males as unknown, 
except in the case of cMlensis^ and did not connect Cosila with 
Anthohosca. In Dallti Torres great Catalogue, published in 
1897, there is much confusion in regard to this genus, species 
appearing under the genera and Cosila. There 

is much confusion over the genus in the recent jjapersof Cameron 
on South African llyinenoptera. Aslimetid treats the group as a 
family, Cosilidai, not as a subfamily of the Scoliidie, which I 
consider the more natural course. But he places Anthohosca in 
the Thynnida^ and Bimorphoptera in his family Myzinidau Tie 
includes in his family Oosilidte several genera, of doubtful 
affinities, of which, in my opinion, Nursea should be treated as 
an aberrant genus of the Sphecoidea, whilst Afcmrillas belongs to 
tlie Poiupilidte. The position of iJierolmiorpjha and Bkroyenmm 
seems to me very doubtful, but I Imvo not seen specimens, I am 
compelled to look on Authobosca as the only genus which can 
be placed in tlie subfamily Antlioboseinfe witli any certainty, 
Asbmead states that the- intermediate coxie in his Cosilidic are 
eoutiguous or nearly so ; but tins is ipiite incorrect as to the 
females, aiul even in the males the sepa-ra.tion is (juite distinct. 
In my key to the species I have included several species which I 
have not seen, one or two of which jnay possibly not belong to 
the genus. 

Tile females are distinguished from other Scoliidm by tlio 
absence of a deep groove between the two basal ventral segments 
of the alidomen. The hind coxie are separated as in Tiphia^ 
not contiguous as in , ElU ; but the intermediate coxa) are less 
Avidely separated tlian in either of those groups, though very little 
less so than in Elis. The males are distinguished from all other 
Hcoliida) by the unarmed rounded hypopygiuiri—in this character 
approaching most nearly to the Thynnidie of the genus Eirom. 
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It is €|uite possible that the genus vrili liave to I'jc siilahviclecl 
owing to difterences of strneture, especially in the tarsal ungues, 
which in most of the Australian species have a lobe at the 

base, but in the African, South Aruerieaii, and a few Austi'uliari 
species are bifid. The iieuration is so variable^ even in the same 
species, that I do not consider that genera, sJionld be ibiinded, on 
the shape of the radial ceil alone, on which cluiracter the snl')- 
genera. Colohosila Bichel and Ccdlosila Saussure have 1)ee.ii based, 
in two xViistraliaii species the ccill is a, cute at tlie a,pex, in othei’s 
Idiiiit, and African species may simiiarlv be divided into two 
ginojis. But until more species are known in both sexes any 
suijdi\'isioii n'ould be ra.sli and unnecessar 3 \ 

The geograpliicjil distribution of the genus is interesting, being 
almost entirely Bouthern, including Australia (ivliej-e tlie speeies 
are most iinmerous), Bouth America as far north as tie" Aumzon, 
iMadagasca.r and Bout!) Africa spreading up tlio East Africa.ii 
const to Bunkiii and crossing to Aden. 1 an.i awa.re tint many 
i'egard similar cases of distribution as a proof of southern origin, 
and explain them by former nortliern extensions of the Bouthern 
continent coiiiiectiiig at diflerent times with southern extensions 
of the land in tlie Boutliern Hemisphere. But taking into 
consideration the enormous depth of tlie Soutliern oceans I 
cannot look on tliis explanation as satisfactory, and think that it 
is more reasonable to look on this and otlier similar ea,ses of 
distribution as instances of the siuwival in the south of genei'a 
which in former times had a much more extensive range. It 
lias been pointed out by Darwin that the struggle for existence 
is mcire severe on large Itund-arens tliun on smaller ones, owing to 
the more eonijjlex conditions of life from the larger iiuiii])er of 
existing species which are able to come into competition. Now 
the land-areas in the south ai'e very much smaller than in the 
north, so that it is reasonable to suppose that many geneiu may 
have been able to survive in the south with little or uo mcidi- 
iication, wliicdi have heeii exterminated by the mom se^'cre 
struggle for existence in tlie north. In this case we should 
expect to find fossil remains of such genei'a, or at all events of 
near!}-’' related forms, in the north; and in a grt‘a,t nionher 
of cases such fossils have been found. In the present genus I 
look on Cockerell'^s GeoiipMa found fossil in Colorado as al)so]utidy 
congeneric with existing South -American species ; and tlm phuit 
genus siraiimrm and many others, wliich are now southern. Iiiul 
in early geological times a wide range in the Northern Memi- 
sphere. It may, of course, he aigued that such genera, onginally 
hud their home in the south find tit one time extendetl their 
range northwnrd, but in that case it nmy be conceded that 
they may have reached the different portions of tlie Boiitliem 
Hemisphere by way of the nortli and not from a southern 
continent, I must own to an objection to calling up continents 
from the extreme ocean depths nisi dignns vindice nodus.” 
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Key to the S'peoies of Aiithoboscsi,, 

Females, 

1. Species from the Old World 2. 

vSoutli-Americiio species 23- 

2. Austndiiiu species 3. 

Airicao mid Arabiajj species IP, 

3. Tarsal nna’ues with a lobe at the bas(3 eitlier rounded 

or pointed ; d. 

Tarsal ungues without a basal lobe, dee])ly hi lid LI. 

4. Ihulial ceil pointed at the apex 5. 

liadial cell blunt at the apex 0. 

5. Piibeseeuce black, calcaria black, abdomen udiolly 

black A- Sicliel. 

Pubescence whitish, calcaria white, a])d()meu usually 
with a yellow spot on each side of the third dorsal 

segment A. signata Sm. 

C. Wings short, the length of the costa of the fore wing 
not exceeding two and a half times the brcadlh of 
the mcs(motum. Prom hum, luedian segment, and 
three hasal abdominal segments rufo-testac;eous ... A.fasiuosa Sm. 

Wings longer, the length of the costa of tlu' fore 
wing three times as great as the lu'oadth of the 

nie.souoi um. Thorax and abdomen black 7. 

7. Antemite orangt* ; stigma about three times as long 

on the costa a.s broad . J,Ffiiironiis Snus.s. 

Anteniiai black or fuscmts; stigma scan^ely more 

than twice as long on the co.sta as broad B. 

S, Legs bright ferruginous 9, 

L'‘gs black, sometimes fimco-ferruginous beneath ... 10. 

9. Second abscissa of the radius no hmgeu* than the 
tliird; first recurrent nervure received just before 

the middle of the second cubital cell A. eognala Sm. 

Second abscissa of the radius longer than the tliird; 
tirst recurrent nervure received at one-quarter from 
the base of the second cubital coll A. Turn, 

10. Wrings fuscous ; four basal abdominal segments with 

cilia* of white scahslike hairs 11. 

Wings hyaline or subhyaliiie; iihdoininul segments 

without cilia; of scale-like hairs 12. 

11. Prouohmt und svuteUmn .strongly pimcturod A. ulhopilosa Tnrm 

Ih’oiiotum and sciitollum sparsely and very hnely 

punctured A. ttrymiieoeiiiata drib, 

12. Third culdtal cell nearly as long on the radius as on 

tin* cubitus or longer ; first reiuirrent nervure 
received slightly heyoud tin* middle of tlie second 

cubital ceil A. miihnxcina Sm. 

Third cubital cell much shorter on the radius than 
on the cubitus; iir.st recurrent nervure reciuved 
well before the middle of the second cubital cell ... 13. 

13. Front punctured; legs wholly black; length 11 mm. A. vmiuilm' Sm, 

Front smooth and .shining; legs fuscu-ferrugmoits 

heueatli ; length 7 mm ! A A. hevlfrons Sup 

I k Abdomen black ; seemul and third cubital cells each 

receiving a recurrent nerviiro 15. 

Abdominai segimmts 2-4 very broadly rufo-testaceous 
at the base; second cubital coll receiving both 

recurrent nervures A. clgyeata Sm, 

15. Sixth dorsal segment strongly striated at the has(* ; 

^ radial cell detaiihcd from costa for half its longtli . A, mihiUjieMtiis Turn. 
Sixth dorsal s(*gment punctured ; radial cell detached 

from costa at extreme apex only A. oecipitaUs Turn. 

1C. Radial cell suliacute at apex; abdomen not marked 

with yellowi-sh white 17. 

Radial cell broadly rounded or narrowly truncate at 

apex ; abdomen marked with yellowish white 20. 
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17. Apical sef^nient at least of abdomen red; \vinn;s 

IVisco-violaceons . 18- 

Abdomen wliolly black ; tlavo- or fusco-liyaliiie. 19. 

IS. Ayiical alidominal segment only red ; tlionix not 

coarsely punctured ''At. melanay'ht Cam. 

Two apical abdominal segments red; thorax very 

coarsely sculjdured donahhonl Fox. 

19. Wings davo-liyaliiie ; third transverse cultitaliierviire 

received close to tbe apex of the radial coll A. insidarh Sm. 

Wings fusco-lpyaline ; fourth abscissa of the radius 

as long as the first A. 'natal iat Turn. 

20. Iladial cell narrowly truncate at a]>ex. Length 5 mm. A. minima Turn. 
Badial cell liroadly rounded at apex. Length 9 mm. 

or more 21. 

21. Head and thorax black with pale yellow markings ... 22. 

Kead and thorax without yellow markingSj thorax 

black or more or less red A. cri/iJn'onnfa (Am. 

22. Abdomen ferruginous .sanal'iiniiiAs Magr. 

Abdomeu black A. arahica Turn. 

23. Abdonu ‘11 black' without markings 2L 

Abdomen marked with yellow or white 25. 

2I-. Anteiime orange; head and thorax closely punctured. A. eliUensis (jucr. 
Autenme black; liead and thorax veiy sparsely 

punctured A. carhonaria Bunn. 

25. Wings tiavo-liyaliiie ; abdomen with four or live 

interrupted yellow bands 26. 

Wings fusco-hyuline ; abdomen with one or two 

yellowish lateral sjiots 27. 

20. Legs ferruginous A, antenna ta Hni. 

Legs black eri^thropj/cja Bunn, 

27. Vertex smooth and shining; third dorsal segment 

only with lateral spots A. hipuuotata Perty. 

Vertex sparsely punctured ; second and third dorsal 

segments with whitish lateral spots A, alhamacuJakt Sm. 


1. Anttioeosca australis Sichel. (PL LXXXII. figs. 1, 2; 
PI, LXXX.III. figs. 1, 3, 6, 14.) 

Cosila australis Sicliel, Saiiss. et Sichel, Cat. spec, geii, Scol'uk 
p, 261 (1864), $. 

Dimorphoptem scoliiformis Bin. Trans. Ent, Boc. London, p. 238 
(1808), 

VosUa {Oallosllu) australis Sanss. in Grandidier, Hist. Afada- 
gascar, xx. p. 2B2 (1892), $ . 

Dimorphoptem mgripemiis Bni.Tnins. Ent. Soe. London, p. 239 
(1868), c?,. 

5 . The radial cell is pointed and detaclied from the costa at 
the apex, receiving the second transveivse cubihil nervure close to 
the middle, the second abscissa of the radius almost ns long ns the 
third. First I'eciirrent nervure received close to tlie middle of 
the second cubital cell, second at oiie-tliird from tlie base of the 
third cubital cell. Third cubital cell fully half n.s long agnin on 
tlie cubital iis on the radial nervure. Basal lobe of tarsal nngnes 
bhintly rounded. Basal joint of hind ta,rsi with a scopa beneath, 
in which is a row of longer black spines. Sparsely punctured, 
shining ; pronotum and scutellmn more closely punctured ; 
pygidiuin densely clothed %vitli long Idack pubescence. 

Black, witli black pubescence, Wipgs fiist'O- violaceous, 

Length 28 ip.m. 
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c? . Second a1)scissa of tlie radius about half as long as the 
third. Basal lobe of tarsal ungues bluntly rounded. Apical 
joint of the fia.gelhun about half as long again as the jieii ultimate 
and slightly curved ; the eightb, ninth, tenth, and eleventh joints 
subtuberciilate in the middle beneath. Posterior tiljhe \erj 
feebly spined on tlie outer margin. Pronotiini short, scarcely 
narrowed anteriorly. First abdominal segment very little longer 
than the second, bi*oader at the apex than long. Head and 
thorax closely and not very minutely punctured. 

Black, with cinereous pubescence, calcaiia black. Wings 
fuscO“ violaceous. 

Length 17 mm. 

flah, E. Coast of Australia ])etween Sydney and Brisbane. 

The association of the sexes is not certain. The structure of 
the male antennm is very remarkable. 

2. Antiiobosca signata Sm. 

Ilfjjzh 7 e signata Sm. CVd. Hym. B. M. iii, p, 75 (1855), $ . 

Cosila hkraitata Sichtl, Sauss, eb Sichel Cat. spec, gem Scolla. 
p. 21)2 (1864), ? . 

Dlmorphoptera signata Sm. Trans. Ent. Soc. London, p, 238 
(1868), 5. 

Cosila [Callosila)skimtta^ixxms^, in Crandidier, Hist. ]\Iadaga,scar, 
XX. p. 232 (1892), 

Va.r. Dimorphopiera morosa Sm. Trans. Ent. Soc. London, p. 239 
(1868), $. 

y . Eadial cell pointed and detached from the costa at the 
apex, sceomi reruiTent ner'^aire received at about one-quai'ter 
from ilic bast' «h' the second cubital cell. Otlier details of 
iieuratiou as in Sicln Basal joiiit of bind tarsi with a 

comb of thickly set s|-nn{'‘S bcmf'ath. 'liasaJ Jobr. of trtrsul iiiigues 
bluntiy rf/iimhsl. Shining anti sp.-ivstly |!'uiu‘.l;sn*c<i, Iho front ami 
proiiotimi more closely punctured ; sixilji tlorsal segment of 
abdomen rugoseiy punctiu*ed. 

Black, will, 5 whitish, pubescence, the calcaria white. Wings 
fusco-viohieeous. Third dorsal segnumt witli an orange s].!ot on 
each side. 

liengtli 22 mwi, 

IlnlK E. Australia., from Sydney to Cjairns. 

I look on morosa as a s.inail yariety in which the orange spots 
on ^the, abdomen are wanting. Tlie second aljs<*issa of the radijus 
is distinctly sliorter than the third in the type of morosa^ owing to 
the shai'p curve toward the base in the second transverse cubital 
nervure, but I do not think tha.t this .distinction is of specific 
impoi'tance. 

3. Anthobosca fasttjosa Sm. (PI. LXXXI. fig. 3.) 

Dimorphopiera fastuoaa Sm. Trans. Ent. Soc. London, p. 249 
(1868), ?. 

Myzine fastmsa D. T. Cat. Hym. viii. p, 123, (1897). 

PBOO. ZOOL. Soc.-™ 1912, No. XLYIII, 48 



730 


MR. R. E. TURNER ON 


5 , Wings sliortj tlie lengtli of the costa of the fore wing’ not 
exceeding two and a half times the breadtli of the niesonotunu 
Eadial cell ]>roa,flj the a-pex detaclied from tlie costa and narrowly 
rounded. Third abscissa of the radius nearly half as long again 
as the second, and more tlian twice a-s long a.s the first; second 
transverse cnintal nervnre received at about two-iifths from the 
base of the radial cell. Second cii]>ital coil not very strongly 
produced towards the base on the ciibitu.s, receiving the first 
1‘ecuiTent nervnre near the middle, second recurrent nervnre 
received just beyond one-quarter from the base of the thii-d 
cubital cell. Basal joiiit of hind tarsi finely pectinate beneath ; 
basal joint of fore tarsi with six spines aho/e and aiaont eight 
shorter ones beneath; basal lobe of tarsal mignes ])lnntly ronnde<l. 
Sparsely punctured, more closely on the front, pronotum, and 
abdomen ; the apical abdominal segments more strongly punctm*e(l 
than the three basal segments. 

Rnfo-testaceous ; head, mesothorax, and three apical abdominal 
segments black; mandibles at the base and scape fnscoderrnginons; 
pubescence rufo-testaceoiis. Wings byaline, tinged wdtli yellow ; 
iierviires testaceous, the stigma black. 

Length 17 rum. 

Hah, Champion Bay, W. Australia. 

The process beneath the hind femora near the apex is much less 
developed in this species than in most Australian species, though 
the femora are by no means convex beneath as in most of the 
Boiith- American species and in A . mohilipemiis, 

4. Anthobosca flaticornis Sauss. 

Cosila {Ccdlosila) flavieornis Sauss. in Grand idler, Hist, Mada- 
gascar, XX. p. 233 (1892), $ . 

5 . Radial cell with a slight angle at the apex ; second abscissa 
of the ra.dius shorter than the first, the third longer tlian tlie 
first and second combined, third cubital cell of about espial 
length on the radial and cubital nervui’es. Second cubital cell 
miicli produced towards the base on the cubitus ; first recurrent 
nervnre received about the middle of the second cidiital cHI, 
second just before the middle of the third cubital cell. Basal 
joint of hind tarsi with a scopa beneath, in which are <a, few 
spines longer than the hairs; basal joint of fore tarsi with six 
stout spines above and a row of very line spines beneath ; basal 
lobe o! tarsal ungues rounded. The lobe beneath the apical 
portion of the hind femora has the low^er margin nearly straight, 
only very slightly rounded, and is strongly developed." Sliining 
and rather sparsely punctured, the anterior half of the pronotum 
and the median segment closely and finely punctured and sub- 
opaque. 

Black, with ■white pubescence ; the flagellum orange ; calcaria 
white, the spines of the tibije and tarsi reddish brown. Wings 
fusco-hyaline, nervures fuscous. 
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Length 11-14 mm. 

JIah. Yictoi'ia. 

There is also a specimen in the National Collection from. 
Tasmania and another from CairnSj Qiieensiaiid. In tlie foriiier 
the radial cell is rounded at the apex and the tibiie and tarsi a, re 
reddish ; in the latter the I’adial cell is almost truncate at the 
apex, though narrowly, and the second abscissa of the radius is 
as long as the first. I do not think that small difierences of 
neuration in this genus will prove to be of specific value. 

5. Antiiobosca cognata Sm. 

Bimorphopierct cognata Sm, Descr. new spec. Hymen, p. 188 
(1879), ?. 

5 . Radial cell rather broadly rounded at the apex ; the four 
abscissm of the radius of about equal length ; the third cubital 
cell much longer on the cubitus than on the radius. Recurrent 
nerviires received close to the mi<ldle of the second and third 
cubital cells ; the second cubital cell strongly produced toward 
the base on the cubitus. Basal joint of hind tarsi with a scopa 
beneath in which are five or six longer spines ; basal joint of fore 
tarsi with six long and rather slen(ler spines above and a closely 
set i*ow of very small spines beneath ; basal lobe of tarsal ungues 
less bluntly rounded than in Jfavicornls. The lobe beneath the 
apical half of the hind femora is very broadly rounded. Closely 
and finely punctured, more finely and closely on the ahdoiiien 
and median segment than on the head and thoiax, some larger 
punctures on the disc of the mesonotum. 

Black, with sparse wdiitish pubescence ; mandibles at the base 
and legs, except the cox^e, ferruginous. 

Length 11 mm. 

Jlab, kSwrii River, Western Australia. 

6. Anthobosca steanbi Turn. 

AnthohoBca siraucU Turn, Proc, Zool, Soc. London, p. TOG 
(1910), 

2 . Radial cell broadly rounded at tiie apex ; second abscissa 
of the radius twice as long as the first and distinctly longer than 
the third ; first recurrent nervuro received at one-quarter from 
the base of the second cubital cell, second at onoTiftii from tlie 
base of the third cubital cell. Apical lobe beneath the Iiind 
femora broadly roumled and strongly developed. Pronotum, 
median segment, and abdomen vexy finely and closely punctured, 
front coarsely and closely, mesonotum and scutellum less coarsely 
and rather sparsely punctured. 

Black; the pubescence pale fulvous on the head and pronotum, 
grey on the sides of the abdomen, fusco-ferruginous on the apical 
dorsal segment ; apex of the scape and flagellum beneath fusoo- 
ferruginous, a dull ferruginous spot on each side close to the 
summit of the eyes ; mandibles at the base, tegulie, tibim, tarsi, 

48* 
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femora at the apex, and the whole of the hind femora fernigiiions. 
Wiiigrt subhyaline, nervures fuscous, stigma ferruginous. 

Length LI mm. 

Hah. E. Australia ; pi'ohably from Victoria. 

I have not a specimen of this species before me at the time of 
writing. 

7. Anthobosga albopilosa Turn. 

Anthobosca cdbopilosa Turn. Proc. Linn. Soc. N.S.W. xxxii, 
p. 520 (1907), $. 

2 . Radial cell slightly angular at the apex ; third abscissa of 
the 1 ‘adins tlie longest, but shorter than the first and second 
combined, the first scarcely as long as the second. .First re- 
current nervure reeeivetl near the middle of the second cu])ital 
cell, second just beyond one-c|uartor from the base of the third 
cubital cell. Second cubital cell less strongly produced towards 
the base than in Jlaviconiis, Basal joint of hind tarsi with a 
scopa beneatli, in which are a few longer spines ; basal joint of 
fox^e tarsi with six or seren welLdeveloped spines below aaid the 
usual six above ; basal lobe of tarsal ungues rounded ; lobe 
beneath the apical half of the liind femora broadly rounded and 
less stmngly xleveloped tlian in jlavicornis. Deeply and rather 
closely punctured, the abdomen more shallowly punctured. 

Black ; the pubescence on the head and sides of the thorax 
Avhite, on the alxdomen and dorsal surface of the tliorax black ; 
calcariji black ; four basal dorsal segments of a.bdomen and 
ventral segments 2-4 with apical cilice of scale-like white hairs. 
Wings fuscous, with faint violet refiections. 

Length 14 mm. 

Hah. Queensland. 

8. Anthobosca aiioenteooincta Orib. 

(Jcmla aTfienteocimia Ginboilo, Ann. IVfus. Civ. Htor. Nat. Genova, 
xviii. p. 2f>l (1883), 2 • 

2 • Radial cell with a slight angle at the apex ; secoiui ahsca'ssa 
of the radius longer than rhe first, the third eqmal to the first 
and second combined, the third cubital cell a little longer on the 
cubitus than on the radius. First x'ecurrent nervure rca-eived 
just beyond the middle of the second cu])ital ctdl, second at one- 
third from the base of the third cubital cell ; the second cubital 
cell moderately produced towards the base on the (iiibitus, Basa,l 
joint of hind tarsi with a close row of small spines beneath ; basal 
joint of fore tarsi with seven spines above, and a close-set x‘ow of 
slender spines beneath ; basal lobe of tarsal ungues bluntly 
rounded; lobe beneath the basal half of the posterior femora 
broadly rounded. Shining, finely and very sparsely punctured ; 
the median segment subopaque and very finely and closely 
punctured on the sides; abdomen shallowly but ixiuch more 
coarsely punctured. 



STUDIES IN THE FOSSOUlAL WASPS. 


738 


Black, witli sparse grey pubescence ; flageiliiin beneatii fuscous ; 
tarsal ungues ferriiginons ; calcaria wliite. Wings light fuscous, 
shaded with bronze ; nervures black. 

Length 13 nim. 

Ilah. Adelaide, S. Australia. 

I think I have identified this species coirectly. Gribodo 
mentions a tubercle at the base of the first ventral segment, 
which does not seem to be any more developed in the specimen 
described above than in other species. 

9, AnTHOBOSOA ANTIIRACINA Sm. (PI. LXXXII, fig. 3.) 

Myzine anthrachta Bm. Cat, Hym. B. M. iii. p. 71 (1855), ? . 

Myzlne sahulosa Bm. Cat. Hym. B. M. iii. p. 7(5 (1855), J . 

Dimorphoptera cmthraclna Bm. Trans. Ent. Boc. London, p. 238 
(1868). 

Db)iorphopte7Xi> scihidosa Bin. Trans. Ent. Boe. London, p. 238 
(1868). 

Ausrotltplda hirhyi Cockerell, Bull. Mus. Comp. Anat. Harvard, 
p. 49 (1906), ? . 

5 , Radial cell very bluntly roun<led at the apex ; second 
abscissa of tlie radius shorter than tlie first, the third abscissa 
half as long again as the first and second combined. First 
reciuTeiit nervure received just beyond the middle of the second 
cubital cell, wdiich is more sharply pinduced towards the base 
than in imicolor Bm. or Iwvjfrons Bm.; second recurrent nervure 
received at two-fifths from the base of the third cubital cell, 
which is longer on the radius than on the cubitus. Basal Joint 
of hind tarsi finely pectinate beneath ; basal joint of fore ta,rsi 
with six spines above and eight finer beneath ; basal lobe of ta,rsal 
ungues bluntly rounded. Finely and rather sparsely punctured, 
pronotiim more coarsely punctured, median segment very finely 
and closely punctured -with a smooth line in the middle. 

Black with whitish pubescence; spines of the tibi» and tarsi 
white, those of the anterior pair slightly reddish. Wings 
hyaline, shaded with fuscous towards the a.pex, nervures pale 
testaceous. 

Length 14 mm. 

Eah* S.E. Australia ; Adelaide to Bydiiey. 

The description is taken from the type of cmdhracina. The 
type of Bab'idosa has the first and second abscisaie of the radius 
about equal in length, combined equal to the third ; the third 
cubital cell no longer on the x’adius tlmn on the cubitus; the 
nervures are fuscous. But excepting in these points I cannot 
detect any difierence, and do not consider that small difierences 
of neuration can be held to be of specific importance, comsidering 
how much variation occurs in other gxnups of Scoliidm in such 
detail. The type of Amtrotipkia hkhyi is similar to sahdosa. 
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10. Anthobosca unicolor Sin. 

2I?pine miicolor Sm. Cat. Hym. B. M. iii. p. 75 (1855), $ « 

J)hmor 2 ')Jioptera unlcolor Sm. Trans, Ent. Soc. London, }). 288 
(1868), 2. 

Gosila {Ckdlosila) winuta Sauss. in Gi*andidier, Hist. Ma,da,gasea.r, 
XX. IX 233 (1892), $ . 

2 . Radial cell rounded at the apex ; second abscissa of the 
i*adius as long as the first, the two combined a little longer than 
tlie thii'd ; fii*st recuri'ent iiervure I'eceived a little before tlie 
middle of the second cubital cell, second before one-third fi'oni 
the base of the third cubital cell, which is much longer on the 
cubitus than on the radius ; second cubital cell not very strongly 
produced towards the base. Basal joint of liind tarsi witli a few 
sinail spines beneath ; basal lobe of tarsal ungues rounded ; lobe 
on the apical third of the hind femora beneath not very strongly 
prominent. Shining and spai'Ksely punctured, the front closely 
aii<l strongly punctured ; ineditm segment suhopa(|ue, very liiiely 
and closely punctured. 

Black, with white pubescence ; mandihles and scape ])em.^at]i 
fuscous; calcaria white. Wings liyaline, faintly tinted with 
fuscous. 

Length 10 mm. 

Hah. Eastern Australia ; Tasmania to Oairns. 

11. Anthobosca l/Eyiprons Sm. 

HmiorpJioptera Icetufrons Sm. Bescr, new spec. Hymen, p. 188, 
(1879), 2. 

Ilyzlne levifrons D. T. Cat. Hymen, viii, p. 124 (1897). 

2 . Radial cell broadly rounded at the apex ; second abscissa, of 
the radius shorter than the first, the two combined longer than the 
third ; first recurrent nervure received at two-fifths from the base 
of the second cubital cell, second just before the middle of the third 
cubital cell, which is much longer on the cubitus than on the radius. 
Basal joint of hind tarsi with a row of fine hairs beneath, in which 
are two or three longer spines ; the lobe beneath tlie apical third 
of the hind femora broadly rounded. Basal lobo of tarsal ungues 
small and blunt. Shining, head and thorax very sparsely punc- 
tured, tlie front smooth ; median segment and abdomen closely 
anti minutely punctured. 

Black, with sparse white pnliescence ; mandihles, flagellum 
beneath, and legs beneath fusco-ferruginons. Wings liyaline, 
tinged with fuscous ; nerviires fusco-ferrugiuons. 

Length 7 mm. 

lied. Adelaide, 8. Australia. 

12. Anthobosca occipitalis, sp, n. 

2 Higra^tW'ticBinmidaidrinqy^sihpraoml^^ fimo-scmgtdma ; 
to7i(jaicidis hijults ; alis subhycolinis. mnis fitsco-ferruediieis. 

Long. 14 mm 
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5 . Rjuliiil ceil roimdedfit the apex ; third a])scissa of the radius 
shorter than the second ; third cubital cell as long on tlie radius as 
on the costa ; first reciirreixt nervure received Just beyond one- 
third from the base of the second cubital cell, second at one-fiftli 
from tlie base of the third cubital cell ; second cubital cell not 
very strongly produced towards the base. Tarsal ungues bifid, 
witliout a basal lobe ; basal joint of hind tarsi with rather long 
haii’S beneath ; lobe beneath the apical half of the hind femora 
broadly rounded. Closely punctured ; rather strongly on the 
head, finely on the thorax, coai'sely on the scutellum, rather 
sparsely and shallowly on the ahdomezi ; sixth dorsal seg-ment 
rather broadly tiaineate at the apex. 

Black, with grey jzubescence, a fusco-sanguineous spot on the 
vertex on each side close to the summit of the eyes ; sixth dorsal 
segment fuscous at the apex, calcaria wdiitish. 

/lab. S. Australia ; probably from Adelaide. 

This species is remarkable for the very long second a,hscissa of 
the radius, and may be easily distinguished from the majority of 
Austi-alian species by the bifid tarsal ungues. 

13. Antijobosca nubilipennis Turn. 

A7itkobosca ni(hill^)eimls Turn. Proc. Zool. Soc. London, p, 307 
(1910), $. 

$ . Eadial cell detaclied from tlie costa for folly half its length, 
slightly angular at the apex ; second abscissa of the radius longer 
than the first and about ecjual in length to the third ; first 
recurrent nervure received beyond two-thirds from the base 
of • the second cubital cell, second before one-quarter from the 
base of the tliird cubital cell, which is nearly twice as long 
on tlie cubitus as on the radius. Tarsal ungues bifid, without a 
basal lobe ; hind femora convex beneath, the lolie not apical but 
almost medial ; basal joint of hind tarsi witli tliree or four short 
spines beneath. Deeply but not veiy closely pxinctured ; meso- 
notuin and sciitellinn very sparsely punctured ; sixth dorsal 
abdominal segment coarsely striated at the l)ase, rounded at the 
apex. 

Black, with wdiite pubescence; calcaria 1 flack. Wings fusco- 
liyaline, nervures fuscous ; the stigima small. Median segment 
abruptly triincate. 

Lengtli 16 mm. 

Hah, Perth district, B.W. Australia. 

A very distinct species in the characters of tlie Idnd legs, 
neuration, and median segment. 

14, ANTiiOBoscACLYPEATASm. (Pl.LXXXI.fig. 2 ; Pl.LXXXIL 
fig. 5 ; Pi. LXXXIII, fig, 7.) 

l)imor‘pho 2 '>teTa clypeata Sm. Trans, Ent. Soc. London, p. 239 
( 1868 ), 

$, Eadial cell rounded at the apex, detached from the costa 
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at the extreme apex only; second abscissa of the railins twice as 
long as tiie first and a]>out equa,l in leugtli to the third ; second 
cubital cell receiving both recurrent iiervures, the first at one- 
tliird from the base, the second just before the apex ; third 
cubital cell as long on the radius as on the cubitus. Isirsa,! 
iingiies bifid; lobe beneath the apical Iialf of the hind femora 
strongly rounded : basal joint of hind tarsi vvitli a row of sliort 
hairs beneath, in which are a few longer spines. Olosedy puiic- 
tiired ; the thorax very closely and finely punctured, with hn*ger 
and spai*ser punctures intermixed ; abdomen sliiiiing and sparsely 
punctured. 

Bla-ck, with whitish pubescence; sixth dorsal segnuvnt densely 
clothetl with long golden liairs ; clypons except at the a.|»ox a.nd 
the margins of the eyes broadly interrupted on tlie suininit, 
yellow ; basal two-thirds of dorsal segments 2-4- and of ventrai 
segments 2-3 emarginate in the n;iid(Ue posteriorly, rufu- 
testaceous. Wings subliyaline, nervures fiisco-ferriiginoiis. 

Lvength 22 mni. 

Ilab, Swan River, W, Australia. 

An obscure sca.r runs from the base of the stigma to close to 
tlie base of tlie first transverse cubital nerviire. I lurve lit/tie 
<k)ubt that the male of this species will prove to lie A . crasskornis 
Sm., wliicii corresponds with it in the position of tlie recurrent 
nervures, the bifid tarsal nngues, and also to some extent in the 
colour of the clypeus a,ud abdomen. 

*15. Anthobosoa fasciculata Sichel. 

Cosila {Cohho,snla) fasciadcUa Sichel, Hauss. et Si* lu*!, ‘ hi. spec, 
gen. Scolia, p. 263 (I864-), ? . 

Ilah. Australia. 

I fail to recognise this species with a, ny certain rv, bm. do not 
consider that the subgmius Colohoslkt ca.n staaid, llm truncation 
of the apex of the radial cell being insufiicient a.s a subgeneric 
character unless supported hy others. 

*16. Anthobosoa inornata Sauss, 

fJuHilaimnamia Baussure in Grandidier, liist. ]\f.adai2’a.S('ia,r, xx. 
p. 233 (1892), $ . 

I do not recognise this species as a synonym of a,ny know!i to 
me, though it seems to be related to A. anthmelua, diflhring in 
the position of tlu^ first recuri’cnt ner\'ure. Gonsidering how 
unreliable the details of nenration are in tins genus, it is quite 
possible that it is only a vaxaety of anthrmina, 

*17, Anthobosca melanaeia Cam. 

Fiesta melmiaria 0am. Reo. Albany Mus. i. 'fi, p. 297 (1905), $ . 

$ . From the descriiitxon I have no doubt that this is an 
ArdJmbosca, the characters “ apex of radial cell sharply pointed,'' 
and ‘^pygidium piceous red, its base fringed with long, bright 
rufous hair," and metapleurse smooth," agreeing much better 
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with Anthohosca than Plesia, Although the two genera belong* 
to difiereiit subfamilies of the Scoliicla?, tlie females are likely to 
be confused by a beginner. Cameron places male Scoliidm of tlie 
subfamily Aiitlioliosciiim in the Tliynnidm, and females of the same 
group with the Scoliidee of the subfamily Elidinau 

■^18. Anthobosca donaldsoni Fox, 

Cosilcc donaldsoni Fox, Proc. Acad. Philadelphia, p. 549 
(1896),?. 

? . Tiiird transverse cubital nerviire received close to the apex 
of tlie radial cell. Olypeus tridentate on the anterior margin. 
Head and thorax very coarsely punctured, pronotum and scu- 
tellum scabrous ; median segment finely striato-puiictate, the 
sides obliquely striated ; abdomen strongly ]>ut sparsely punc- 
tured, sixth dorsal segment striato-piinctate ; tarsal ungues 
cleft. 

Black, with greyish puliesceuce ; two a,pical abdominal segments 
red; calcaria whitish. Wings black, strongly violaceoiiKS. 

Length 18 mm. 

JIah. Somaliland. 

I have not seen this species, but the descri|.>tion correspomls 
almost exnctl}^ with Elis alicice. described in tins puper, thougli 
the clypeus in that species is not distinctly tridentate. But I do 
not believe tliat Fox would have confused the genera, 

19. Anthobosca insularis Sm. (PI. LXXXII. fig. 6 ; 
PI. LXXXIIl. fig. 8.) 

Myzins insularis Sm, J'lescr. new spec. Hymen, p. 178 
(1879), ^ 

Cosila insular Is Saussure in Granclidier, Hist. Madagascar, xx. 
p. 231 (1892), $ . 

? . Eadial cell subacute at the apex, receiving the fchii'd trans- 
verse cubital nerviire veiy near the aqiex, in some specimens 
almost at the apex ; second abscissa, of the rail ins longer timn the 
first, the two combined not quite as long as tlie third; first 
recurrent nerviire received at tw*o-fifthB from the base of the 
second culiital cell, second at one-qua,rter from tlie base of 
the third cubital cell, which is nearly or quitch as long on tlie 
radius as on the cubitus. Tarsal ungues bifid ; hind femora 
very broadly rounded beneath on the apical tw^o- thirds, basal 
joint of hind tarsi with three long spines beneath, Slii.ning and 
sparsely punctured, closely on the front and closely and very 
finely on the median segment. 

Black, with black pubescence ; calcaria brown. Wings fiavo- 
liyaline, nervnres ferruginous. 

Length 23-29 mm. 

Hah, Madagascar, 

The type has a rufous spot in the, middle of the first dorsal 
segment, and obscure reddish shading on the head and tiiorax. 
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20. Anthoboi^ca katalioa Turn. 

AiUhobosca nakdlca Turn. Trans. Ent. Boo. Lontlon, p. 8r> 

(1908X5. 

5 . lladial cell narrowly roundeO a,t the apex, subacute; third 
sihscissa of the rjuliiis twice as long as the second, the foiirtli 
shorter than the first ; first reciu’rent nervure received j ust beyond 
the middle of the second cubital cell, second before the middle of the 
third cubital cell, wdiich is as long on the radius as on the ciihitiis. 
Tarsal ungues bifid ; basal joint of hind tarsi with a scopa heneatli. 
Bhining and sparsely punctured, more closely on the fi’ont and 
pronotinn ; median segment very finely and closely punctured ; 
abdomen but more sparsely puncturetl. 

Black ; pubescence on the apical doi’sal segnient brown ami 
long ; tegulm and extreme apical margin of tlie abdominal segnunit.s 
tesbiceous brown ; calcaria wlntish ; fore tai'si fusco-feiTuginous. 
Wings fnsco-hyaline, nervures fusco“ferruginoiis. 

Length 12-17 mm. 

Ilah. Malvern, Natal . 

The neiu’ation given is as in the typo, but in another specimen 
the second abscissa of the radius is jiiuch moi'e than half a,s long 
as the third, and both recurrent nervures arc received nea.rer tlie 
base of the cells. 

21. Antiiobosca erythbonota Cam. (PL LXXXI. figs. 5, h ; 
PL LXXXIL fig. 4.) 

Mesia einjthronota Cam. Bee. Albany Mus. i. 5, p, 320 (1905). 

5 . JSAgrci; pi^otliorace. mesothorace^ tiblis tarsisqne 
ghieis ; segmentis abdomhmlihtts 2-4 macula laterali alba utrimpm ; 
alls fusco-hgalmis, venis nigris, 

(S « Alger, gracilis ; mandihidis hast, chj2)eo, oculis margine 
inter io're, prenoto laie p>ostice, tegidis, rnesonoto niac-ida, niesopdeuris 
macida, scutello maezda mediana, postscutello macula medicmia 
transversa, segmentisque ahdominalihts 2-4 mmuM magna> tmn.s- 
versa tdrinqtm alhido-Jlwvis ; pedibus nigris albo-variegatis ; uMs 
hgalinis, venis nigris, 

Va-riat 5 prothorace mesothoraceqize nigris. 

Long,, 5 10-11 mmi., <S 8-11 mm. 

5 . Clypeus shining m the middle and somewlmt flattened, 
naiTowly truncate at the apex. Hea<l convex, broader than long, 
not much broader than the thorax; rather sparsely |>unctured, 
the space round the base of the antennm closely punctui'od axui 
clothed with fulvous hairs. Eyes touching tlie base of the 
mandibles, the line of the interior margin slightly undulating; 
posterior ocelli much nearer to each other tlian to the eyes. 
Thorax rather sparsely punctured ; pronotum slightly emarginate 
anteriorly, the posterior margin widely but not strongly arched ; 
the projection of the mesosternum between the intermediate coxae 
very deeply bilobecl. Median segment very finely and closely 
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punctured, tlie posterior slope very steep. Abdomen lutlier 
closely punctured ; the apical margins of the segments luther 
broadly depressed and smoothj more broadly in the middle than 
at the sides, the apical segment testaceous and thickly covered 
with fulvous bristles, Kadial cell bluntly rounded at the apex, 
not detached from the costa ; second abscissa of the melius a 
little longer than the first, but scarcely more than half as long as 
the third, the third cubital cell longer on the radius than on the 
cubitus, second recurrent nervure received at about one-quarter 
from the base of the third cubital cell. Ungues cleft. 

d . Olypeus slightly convex, rather narrowly truncate at the 
apex and armed with a row of three very minute teeth. Antennio 
no longer than the thorax and median segment combined, tapering 
slightly towards the apex. Eyes convergent towards the clypeus, 
the inner margin almost straight. Head and thorax finely and 
closely punctured ; pronotum strongly narrowed anteriorly, the 
anterior margin slightly emarginate, posterior margin strongly 
arclied. Abdomen shagreened, very slendei', slightly tapering 
to the extremities, the basal segment distinct!}?' longer than 
the second. Hind tibue finely seirate, all the tarsal ungues 
cleft. Second abscissa of the radius half as long again as the first 
and only a little more than half as long as the tliird, second 
recurrent neiamre received at about one-quarter from the base of 
the third cubitid cell. 

Ilah. Willowmore, Cape Colony ; November to January 
(Dr. Brauns), 

The male comes veiy near Cameron’s genus Odontothynnus, 
wdiich I have elsewhere treated with some doubt as a synonym of 
AntJiohosca ; but Cameron states that the posterior ta.rsal ungues 
in his genus are simple. Even if he is correct as to this character 
it would not be sufficient to justify the formation of a genus on 
one sex only, and his remarks show that he has no knowledge of 
the genus AntJiohosca, I suspect that the present species may 
prove to be identical with Plesia leucospila Cam., with the 
description of which it agrees fairly well, but the mesopleiine 
are ratJier strongly though not very closely punctured, not almost 
smooth as in Cameron’s description. In the Inmdly rounded 
apex of the radial cell this species differs from A. nataUca 
Turn., in which the cell is subacute, but agrees with A. arahica 
Turn. 

■*'22. Anthobosca leucospila Cam. 

Plesia leucospila Cam, Eec. Albany Mus. i. 5, p. 319 
(1905),$. 

$ . It is almost certain that Cameron has misplaced this 
species. It is possibly identical with A, erytJironota Cam., which 
has a similar colour variety, in which case the name leucospila 
should he used for the species. But Cameron states that tlie 
pleurse are almost smooth, whereas in erytJironota the mesopleur« 
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are strongly thoiigli not closely punctured. I^ut this is possibly 
an error in Cameron’s description, 

'^23. Anthobosca sauakinensis Magr. 

Myzine sauakinensis Magr. Ann. Mas. Civ. Cieiiovji, xxi. p. oGO 
(1884), ? , 

I think it probable that A. Tuni. is only a colour variety 

of this species, with the abdomen black instead of ferrugiuoiis. 
The difierence in size between the two forms is consideralde, ])ut 
both size and colour vary much in this genus. But as I have not 
seen sauakinensis I think it better to keep the two separate at 
present. 

24. Axtiiobosca aeabjoa Turn. 

Anthohosca arahica Turn. Trans. Ent. Boo. London, p. 397 
(1910),?.^ 

$ , Radial cell broadly rounded at the apex ; second aliscissa 
of the radius longer than the first, the two combined erpial in 
length to the third, first recurrent nervure received a little beh)rc 
the middle of the second cubital cell, second before one-third from 
the base of the third cubital cell, which is as long on the raxlius 
as on the cubitus. Tarsal ungues bifid ; the lobe beneath tlie Idnd 
femora occupying nearly the whole length of the joint and scarciel}^ 
rounded ; basal joint of fore tarsi with a comb of nine ratlier short 
spines on the outer margin and a row of sliort fine spines on the 
inner margin, the outer angle strongly produced and alnnjst 
reaching the apex of the second Joint. Shining, finely and sparsely 
punctured, more closely on tlie front and pronotum. 

Black, with grey pubescence, a naiTowbarul on the inner margin 
of the eyes, continued and arched on the vertex, a spot on tlie 
front, hind margin, anti anterior angles of the pronotiiin, a ciirvtMl 
Imnd on the scutellum, a median spot and the posterior angles on 
the median segment, and a transverse band on eaeli side on <loi*sal 
segments 1-4 pale yellow; mandibles, tegiike, tarsi, and pygidium 
t estaceous brown., 

Length 9 nim. 

Ilah. Aden district. 

25. Axthobosga minima Turn. 

Anthohosca minima Timn. Trans. Ent. Boc. London, t>. 398 
(1910), 9.^ 

$ . Radial cell narrowly truncate at the apex ; second abscissa 
of the i^adius more than twice as long as the fii-st, but much shorter 
than the thirch^ Tarsal ungues bifid. Shining, sparsely and finely 
punctured ; apical dorsal segment strongly punctured and covered 
\vith stifi* fulvous hairs. 

Black ; mandibles, antennaj, and legs testaceous brown ; 
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alxloiiieii dark reddish brown ; yellow marks ns in arahka, but 
the yellow band on each side of the first doi-sal segment is 
absent. 

Length 5 mm. 

Ilak Mombasa,. 

26. Anthobosca chilensis Guer. 

Cosila chilensis Gner. Voy. ‘Coquille/Zool. ii. p. 249 (1839), ? ; 
Spinola, in Gny’s Hist. Fis. Chile, Zool. vi. p. 312 (1851), d $ . 

Myzine flavioornis Sm. Descr. new spec. Hymen, p. 183 
(1879), S. 

5 . Eaclial cell rounclerl at the apex ; second ahscissa of the 
radius twice as long as the first, but distinctly shorter than the 
third; first recurrent nervure received close to the middle of 
the second cubital cell, .second at about one-fifth from the base 
of the third cubital cell. Tarsal ungues bifid ; lobe beneath the 
apical third of the hind femora scarcely rounded, basal joint of 
hind tarsi with a thinly-set row of very short spines beneath. 
Finely and rather closely punctured, median segment finely 
rugulose ; abdomen shining, very finely and sparsely punctured. 
Basal joint of fore tarsi not strongly produced at the outer apical 

''^"Black, with long black puhe.scence ; cnlcaria black; flagellum 
bright orange. Wings fusco-violaceous. 

^ . Third .abscissa of the radius twice as long a.s the .second in 
some specimens, .shorter th.au the second in others ; first recurrent 
nervure received by the second cubital cell at a distance from the 
base slightly less than the length of the first transverse cubital 
nervure, second either interstitial with the second tran.sverse 
cubital nervure or received a little before the apex of the .second 
cubital cell. Apical joint of antenme no longer than the 
penultim.ate. Basal .abdominal segment nG.a,rly twice as broad 
at the apex as long. Very finely and closely punctured, minutely 
on the abdomen. 

Ooioui’s as in the fema,le. 

Length, $ 22 mm., S 16 mm. 

Hah. Chile. 


27. Anthobosca caebonaeia Barm. 

Myzim oarhoMiria Bnrm. Stett. ent. Zeit. xxxvii. p. 108 

A^iilmbosca carbonaria Turn. Trans. Ent. Soc. London, p. 83 
(1908), $. 

Cosila carbonaria Br4thes, Aim. Mus. Buen. Aires, xx. p. 250 


(1910), ?. 

$ . Radial cell narrowly rounded at the apex ; second abscisaa 
of the radius longer than the first and third combined; first 
recurrent nervure received at about two-fifths from the base of 
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the second cubital cell, second before one-tlurd fi*orii tlie base 
of the third cubital cell, wliich is nearly twice as long on the 
cubitus as on the radius. Basal joint of fund tarsi with a row of 
fine spines beneath ; basal joint of fore tarsi with seven sju’nes 
above and a row of short spines Inaieath; tarsid ungiuis cleft; 
apical half of hind femora broadly roimde<l l>eneatb ; tarsal nngues 
cleft. >Sliining, finely and sj)arsely punctured ; front and |_)ro- 
notum more closely and coarsely punctured ; media, n segment 
siil^opaque, very finely and closely punctured, the posterior s]o]:)o 
rather indistinctly transversely striated . Pygidiimi densely clothed 
with fusco-ferrnginons pubescence. Basal joint of fore tarsi not 
very strongly produced at outer angle. 

Black, wfitli grey pubescence ; calcaria pale brownish. Wings 
rather light fuscous, fuseo-hyaline at the apex. 

Length 20 mm. 

IlaL hTova Fribourg, S, Brazil. 

28, Anthobosca bipunctata Perty. 

Tipliia hlpunctchta Perty, Delect, amim. artic. Brasil, p, IfiO 
(1833), $ . 

Myzine bipunciata Sm. Cat. Hym. B. M. iii. p. 76 (1855). 

Anthobosaa hipunciata Turn. Trans. Ent. Hoc, London, r). 83 
(1908). 

5 . Radial cell narrowly rounded at the a.pex ; first and fourth 
abscissce of the radius about equal in length, second and third also 
nearly equal to each other and twice as long as the first ; the first 
recurrent nervure received just beyond two-fifths from the base of 
the second cubital cell, second at the middle of the third cubital 
cell, which is shorter on the radius than on tlie cubitus. Ta,ivsal 
ungues bifid ; lobe beneatli the posterior femora extending over 
the apiicai two-thirds of their length and scarcely rounded. Hliining 
and very sparsely punctured, the front smooth, apical <loi‘sal seg- 
ment covered with long fuscous hair. Basal joint of fore tai'si 
strongly produced at the outer a-pical angle. 

Black ; a yellow spot on each side of the third dorsn.l segment. 
Wings fusco-hyaline, nervures fu.scous; calcaria whitislu 

Length 16 mm, 

Halh Minas Geraes, Brazil. 

Allied to carhonaria Bunn., but lias the lobe beneath, the liiiid 
femora longer, the basal joint of the fore tarsi is more produciul, 
and the pimcturation is sparser. A. biptmidaia Turn, is proba,hiy 
the male of this species. 

29. Antiiobosca albomaculata Sm. (Ph LXXXi, figs. 7, 8.) 

Myzine alhomamlaia Sm. DeKScr. new spec. Hymen, p. 181 

(1879), 2d. 

Alyzme hoomtei Dlicke, Rev. entom, p. 146 (1907), 2 . 

2 . Radial cell narrowly rounded at the apex; second abscissa 
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of tlie radius a little longer than the first, the tliird longer than 
the first and sccoinl combined ; first recurrent nervure received 
just beyond two-fifths from the base of the second cubital cell, 
second close to tbe middle of the tliird cubital cell. Tarsal ungues 
bifid ; lobe beneath the basal half of the liiiid femora not very 
prominent and very feebly rounded ; basal joint of hind tarsi 
with a row of short hairs benentli ; basal joint of foi*e tarsi 
strongly produced at the outer apical angle. Shining and sparsely 
punctured ; median segment opaque, closely and luinntely punc- 
tured ; apical dorsal segment coarsely punctured and tliichly 
clothed with long fnscous hairs. 

Black ; a spot on each side near the anterior angles of tbe pro- 
notum, a spot on the mesonotum, a spot at the base of the median 
segment and one at each of the posterior angles, and a spot on each 
side of the second and third dorsal segments yellowish white ; 
caJcaria whitish, "Wings pale fnsco-hyaline, nervnres fuscous, 

6 . Second abscissa of radius twice as long as first, third about 
half as long again as second ; jfirst recurrent nervure received a 
little beyond the middle of the second cubital cell, second at two- 
fiftbs from the base of the third cubital cell. Tarsal ungues bifid ; 
hind tibite seri*ate on the outer mai'gin. Basal abdominal segment 
nearly half as long again as the breadth at the apex. Finely and 
rather closely punctured, abdomen finely shagreened. 

Black ; mandibles, clypeus, scape beneath, a spot on each side 
of the pronotum, a spot on tbe mesonotum, a spot on the 
scutellnm, one on tbe postscutellum, another at the apex of 
the median segment, the base of the tibi?e, and tlie tarsi pale 
yellow. Wings hyaline iridescent, nervnres nearly black. 

Length, J 12 mm., B 9 mm. 

Ilah, Amazon, from Para to Ega. 

30. Anthobosca antennata Sm. 

Anthohosca antennata Sm. Descr. new spec. Hymen, p. 174 
(1879), d. 

Cosila jheringi Saiisstu'e in Grandidier, Hist. Madagascar, xx. 
p. 234 (1892), 

Tkymms mitennatus D. T. Oat, Hymen, viii. p. 101 (1897), J* • 

5 . Badial cell very narrowly rounded at the apex ; tlfii’d 
abscissa of radius half as long again as the second, whicdi is 
nearly twice as loug as the first, the fonrtli shorter than the first ; 
first recurrent nervure received a little befoi'e the middle of the 
second cubital cell, second at one-fifth from the base of the third 
cubital cell. Tarsal ungues bifid ; lobe beneath the hind femora 
commencing near the base and extending to tbe apex, bxnadly 
rounded ; basal joint of bind tarsi with a row of very short fine 
spines beneath ; basal joint of fore tarsi strongly produced at the 
outer apical angle. Shining, very finely and rather sparsely 
punctured ; median segment subopaque, veiy closely and minutely 
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punctured; apical dorsal segment densely clotlied with long iulvous 
hairs. 

Black ; mandibles at the base, antemue, aaid legs ferruginous ; 
an interrupted band on the postorim- nuirgin of the proiiof-inn, a, 
spot on the inesonotuin, one at the base of the luedian segment 
and another at each of the posterior angles, an<l an inttUTUpi'<Hl 
])a,iid on the four basal dorsal segments, more bi'oadly iutermipted 
on the second than on the other segments, yellow. Wings vciy 
pale flavo-hyaline, nervures ferruginous. 

cT . Third abscissa of the radius half as long aga,in as the second, 
wdiich is about equal to the fourth and twice as long as tlie first ; 
first recurrent nerviire received at or a little beyond the middle 
of the second cubital cell, second at one-third from the l)a-se of the 
third cubital cell. Tarsal ungues bhid ; liiiid tibim serrate on the 
outer margin. Antennae short and stout, tapering to the apex; 
pronotuin rounded anteriorly ; first alxlominal segment a little 
longer than the breadtli at the apex, the apical <lorsal margin of 
the segment broa.dIy rounded. Finely and closely })iinctured ; 
abdomen finely sbagreened. 

Black; inanclibles, clypeus, scape beneath, posterior ma,rgi.n of 
the pronotuin broadly, a spot on the mesonotum, one on tlie 
scutellum, another on the postscutellum, and the greater part of 
the tibiai and tarsi yellow. "Wings liyaline, nervures fuscous. 

Length, J 13-16 nun., ^ 12-14 mm. 

Ilah. 8. Brazil ; Rio Gx^ande do Sul. 

As I have noticed before, the antemuo in the type of mdeih'UMa 
are a little shorter and stouter than in the males sent m^hjhvrlmjL 
This difference may possibly prove to be specific, but 1 do not tliink 
it is. 

■‘^31. Anthobosoa BRYTRiiopyaA Burm. 

Myzlne e.rythropyga Burm, Btett. ent. 2eifc. xxxvii. p. lf>9 

(187G), 

Anthohosca erythropyga Turn, Trans. Ent. 8oc. London, p. 83 
(1908). 

f/odla erythropyga Brethes, Ann. Mus. Bueiu .A.ircs, xx. in 2r>(i 
(1910). 

I have not seen this species. Hclirottky suggc'sts th,at it is 
identical with A. jhermgi Bauss., but Burmeister’s description 
gives the legs of the male as red, of the female black, a.n<l tim five 
basal abdominal .segments in both sexes with lateral yellow s]:>ots, 
whereas ixijhermyi the four basal segments are banded with yellow 
and the legs red in the female, and the male has tlie alidomen 
without yedlow marks ami tlie legs yellow and black, I do not 
think thei^e is sufficient ground for. considering the two to be 
identical, especially as Bclirottky had not seen specimens of 
ylmfiuyL 
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^32. x4.nthobosca apicalis SicheL 

Gosila apicalis Sicliel, Sauss. et Sicliel^ Gat, spec, gen, ScoUa^ 
p, 262 (1804), $ , 

I have not seen this species, which may possibly be identical 
with carhonaria Bunn., but the dorsal segments of that species 
are not reddish laterally. 

Males, 

1. Species from the Old World 2, 

Species from South America IM, 

2. Australian species 'A. 

African species 14. 

3. Tarsal ungues with a blunt lobe at the base ; second 

and third cubital cells each receiving a recurrent 

nervure 4. 

Tarsal ungues bifid, without a basiil lobe ; second cubital 

cell receiving both recurrent iiervnres A. crassicornis Sm, 

4 Eighth and three following joints of the fiagellum sub- 
tubei’culate beneath, apical joint longer tlian penulti- 
mate and slightly curved. Wing.s fusco- violaceous... A, auHralis Sichel 
None of the joints of the dagellum subtuberciilate {^uigripemds Snu). 
beneath, apical joint no longer than penultimate. 

Wings hyaline or subhyaline 5, 

5. First abdominal segment distinctly longer than the 

second j fully half a.s long again as its breadth at the 

apex A. anstralasm Guer, 

J'irst abdominal segment not distinctly longer than the 
second ; scarcely, if at all, longer than its apical 
breadth 6. 

6. Thorax and abdomen wholly blade 7. 

Pronotum at lea.st marked with yellow 9. 

7. Legs ferruginous A, Sm. 

Legs black 8. 

8. Median segment transversely rugulose, very short and 

broad ; anterior tibiae black beneath A» mth iops Sm, 

Median segment finely punctured, not very short or 

broad ; anterior tibire ferruginous beneath A. nigra Sm, 

9. Legs ferruginous 10. 

Legs black, move or less marked with yellow 11. 

10. Postscutellmn yellow, legs marked with yellow ; first 

transverse cubital nervure as long as the second or 

longer and strongly bent near the cubitus A. torresmsis Turn, 

Postscukdium and legs without yellow markings ; first 
tmns verse cubikd nervure much shorter tlian the 
second, and not bent near the cubitus A, gitesi Turn. 

11. Five basal abdominal segments with yellowish lateral 

spots ; cubitus of hind wing originating just before 
the transverse median nervure, almost interstitial ... A. moderata Turn, 
Five basal abdominal segments immaculate; cubitus 
of hind wing originating very distinctly before the 
transverse median nervure 12, 

12. Seventh dorsal segment with yellowish lateml spots; 

postscutellum yellowish lA 

Seventh dorsal segment and postacutelluiu immaculate , A,frmcH Turn. 

13. Cly^peus black ; mesonotum without a yellow spot ; hind 

tibiae feebly spiuose A. Imgijpalpa Turn, 

Clypeus yellow ; mesonottim with a y^low spot ; hind 

tibiae feebly sermte A. lagardei Turn, 

14. Apical margin of clypeus not toothed 15. 

Apical margin of clypeus with two small teeth 16, 
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15. Leg:f? wholly fornigliious ; uiesonotuiu, with i\ y('1 low 

spot; tegaljDo hlack i 1. ('rraus Sm. 

Log's iorriigiiious marked with yellow; inesoiioturn 

mimaculate ; togulm yellow J.JJawph'la Turn. 

16. Wi ugs hy a 1 i lie 17. 

Apical half of wings with a ilistinct fusco-violaiioous 

tinge A.hidenf((f<i i\\m. 

17. Abdomen iinmacuiate A. lacteijnyiLtds Omi. 

Dorsal abdominal segments 2-4 with large yellovvi.sh 

lateral spots A. eriiflirnuoia Cam. 

18. Antemioe orange; wings fusco- violaceous A. rhihmsh (Ixu'V. 

Anteimm black ; wings hyaline Itb 

19. Alxiomoii spotted with yellow '^l 4. Ihmn. 

Abdomen immaculate 20. 

20. Legs femig'nious A h i pusl nl at a Tiivn. 

Legs black, marked with yellow 21. 

21. Length 16 mm. Yellow' hand on j)ronotam entire' ...... J. (Oiteminta 8m. 

Length 10 mm. Yellow band on prouotum interrupted. A. alhoimumlata 8m. 


33. Antiiobosca AUSTRALASLE Gtiex\ (PL LXXX.IJI, %. 13.) 

Anthohosca amtmlasice Guerin ; Duperiy, Toy. Ooriuillef' ZooL 
ii. p. 237 (1839), d. 

Anthohosca crethroniformis Sm. Cat, Ilym. B. M. vii. p. 51) 
(1859), c?. 

Thjmius cathreinii D. T. Oat. Hyin. yiii. p. 103 (1897), S ^ 

(S . .Pronotum mucli narrowed anterioidy, nearly as long a,s tlie 
sdutellum. First dorsal abdominal segment slender, more tlmn 
half as long again as the apical breadth, ninch longer than the 
second segment. Seventh dorsal segment veiy broadly rounded 
at the apex. Hind tibiae feebly spined. Third abscissa of the 
radius longer than the first and second combined ; first recurrent 
nervure received close to the middle of the second cubital cell, 
second at one-quarter from the base of the third cubital cell ; 
first transverse cubital nervure curved, not sharply bent at the 
base. Cubitus of the hind wing originating before tdie transverse 
median nervure, separated from it by a distance exceeding half 
the length of that nerviu'e. 

Black; mandibles^ clypeus, margins of the eyes interrupted on 
the' summit, pronotum very broadly posteriorly, tegiilie, a 
quadrate spot on the mesonotnm, a spot on the mesopleun®, the 
middle of the sciitelkim and postscutelltxm, a curved trfiiisverse 
band at the apex of the median segment, an interrupted trans- 
verse band on dorsal segments 2-4, sometimes also a. spot on eat*!! 
side of tile first and fifth segments, a spot on the anterior (ioxai 
and a line on Abe anterior tibue yellow ; legs ferruginous. Wings 
hyaline, tinged with yellow ; nervures ferruginous* 

Length 16 mm. 

Mak New South Wales, Queensland, as far north as Cairns. 

• The female is unknown, but the range of the species is about 
the same as that of signata Sm, 
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34. Anthobosca gilesi Turn. 

Anthohosca gilesi Turn, Proc. Zool, Soc. London (1910)5 
p. 308, d . 

^ . Anteniiio shorter than the thorax and median segment 
combined ; pronotuiii much narrowed anteriorly, shorter than 
the scuteikim. First dorsal segment as broad at the apex as 
long, a little shorter than the second segment. Seventh dorsal 
segment subtruncate at the apex. Iv'euration similar to that of 
A . australasue, but the position of the first recurrent is variable — 
it is received be 3 miid the middle of the second cubital cell in the 
type, but at the middle in another specimen. 

Black ; tlie base of the mandibles, part of the clypeus, the 
pronotum very broadly posterior^, and the tegulse yellow ; 
legs ferruginous. "Wings h^^aline, nervures fuscous. Calcaria 
white. 

Length 11-14 min. 

Ilab. Peith, West Australia. 

35. Anthobosca toreesensis Turn, 

Anthohosca torresensis Turn. Proc, Linn. Soc, N.S.W. xxxii. 
p. 518 (1907), d . 

S . Pronotum narrowed anteriorly*, nearly as long as the 
scutellum. First dorsal segment as broad at the apex as long, 
no longer than the second segment ; seventh dorsal segment 
narrowly truncate at the apex. Second abscissa of the radius 
shorter than the first, the two combined much shorter than the 
third. First transverse cubital nervure longer than the second, 
very sharply bent near the cubitus ; first recurrent nervure 
received close to the middle of the second cubital cell, second 
beyond one-quarter from the base of the third cubital cell. 

Black ; legs ferruginous ; mandibles at the base, scape beneath, 
pronotum very broadly posteriorly, postscutellum, and a line on 
the anterior tibiie yellow. Wings hyaline, nervures fuscous. 
Calcaria whitish. 

The hind tibiae are almost smooth, the spines nearly obsolete* 
ISFeuration of hind wing as in A. amt7’alasiw. 

Length 7-8 mm. 

Hah. Cape York, Queensland. 

36. ' Anthobosca yaeibes Sm. 

Antlmhosca varipes Sm, Cat. Hym. B. M. vii, p. 59 (1859), S . 

Thynwm Jischeri D. T. Cat, Hym. viii, p. 106 (1897), d . 

d . Pronotum shorter than the scutellum, not very strongly 
imrrowed anteriorly ; aeiitellum with a delicate carina from the 
base to the apex. First dorsal segment nearly as broad at the 
apex as long, very little longer than the second segment; 
seventh dorsal segment broadly suhtruncate at the apex. Hind 
tihm very feebly serrate. First transverse cubital ' nervure, 
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oHiqiiej not sharply "bent neai’ the cubitus, longer than 
secoiicl. Second abscissa of the radius about twice as long as 
the first, the two combined shorter than the third. First 
reciiiTent nervure received distinctly beyond the middle of the 
second cubital cell, second beyond one-third from the base of 
the third cubital cell. Hind wing as in A. mistralmim. A,pical 
Joint of maxillary palpi as in A, austrcdasim^ not filiform ami 
scarcely longer than the penultimate joint. 

Black ; the legs ferruginous. Wings hyaline, nervures 
fuscous. 

Length 12-15 mm. 

Hah. Adelaide, S. Australia ; Ararat and Eingwood, Victmda. 

37. Anthobosca nigra Sm. 

Anthohosca nigra Sm. Cat. Hym. E, M. vii. p. 59 (1859), S' * 

Tkg-mms reiscMi D. T. Cat. Hymen, viii, p. 114 (1897), b . 

(S . Olypeus truncate at the apex ; antennse nearly as long as 
the thorax and median segment com Lined. Pronotum slmrt, 
scarcely more than half as long as the scntelhiin, very slightly 
narrowed anteriorly. Fii'st dorsal segment longer than the apical 
breadth ; seventh dorsal segment brofidly rounded at the apex. 
Hind tibia? rather feebly serrate ; hind femora ■without a lobe at 
the apex beneath. Second abscissa of the radius longer than the 
first, the two combined much shorter than the third ; first 
transverse cubital nerviire oblique, sharply bent close to the 
cubitus; first recurrent nervure received at the middle of the 
second cubital cell, second at two-fifths from the base of tbe third 
cubital cell. The distance between the cubitus of the hind wing 
and the transverse median nervure is gi-eater than half the length 
of that nervure. 

Black ; the fore tibiae ferruginous within ; calcaria ■wliitish. 
Wings hyaline, nervures fuscous. 

Length 9-12 mm. 

Ilab, Victoria and South Australia. 

Bifters from varipes in the absence of a carina on tlm scutellum, 
in the colour of tlie legs, and the more distinct serration of the 
hind tibim. 

38. Anthobosga .ethtops Sm. 

Anthohosm mihiops Sm. Descr. new spec. ITyincvo. p. 175 
(1879), 

Thynnm stoMi D. T. Catal. Hymen, viii. p. 116 (1897), c? * 

B . Antennas stouter than in other Australian species; pro- 
notum very slightly narrowed anteriorly, shorter than the 
scutellum. Head and thorax very closely and finely punctured, 
median segment transversely rugulose, short and not as strongly 
convex as in other species. First dorsal segment very little 
longer tlian the apical breadth ; seventh dorsal segment narrowly 
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truncate at tlie apex. Hind tibia) spinose ; liind femora witboiit 
a romided lobe at tbe apex beneath. Second abscissa of the 
ra.divis equal to tbe first, the two combined shorter than the third ; 
first transverse cubital nervure oblique, sharply bent close to the 
cubitus; first recurrent nervure received close to tlie middle of 
the second cubital cell, second just before one-third from the 
apex of the tliircl cubital cell. Cubitus of the hind wing- 
separated from the transvei‘se median nervure by a distance equal 
to one-tliird of the length of that nervure. 

Black ; the inner margin of the eyes narrowly whitish ; calcaria 
whitish ; wings liyaline, tinged with fuscous, nervures fuscous. 

Length 14 mm. 

llah, Champion Bay, W. Australia. 

39. Anthobosca modeeata Turn. (PI. LXXXI. fig. 4.) 

Anthohosca moderata Turn. Ann. &■ Mag. Xat. Hist. (8) iii. 
p. 482 (1909), d'. 

. A minute tubercle in the middle of the clypeus ; pronotiim 
not much narroAved anteriorly, not more tlian half as long as the 
scutellum ; first dorsal segment a little narrower at the apex than 
long, a little longer tliaii the second segment. Hind tibite very 
distinctly spinose ; hind femora with a very distinct rounded lobe 
at the apex beneath. Second abscissa of tbe radius longer than 
the first, the two combined about equal to the third; first 
recurrent nervure received at the middle of the second cubital 
cell, second beyond one-third from the base of the third cubital 
cell. Cubitus of the hind wing originating just before the 
transverse median nervure. 

Black; mandibles at the base, cl 3 ’’peus, posterior margin of 
pronotum, teguhe, a spot on the mesonotixm, postscaitellum, a 
spot on each side at the apex of the median segment, a small 
hiteral spot on each side of dorsal segments 1-5, a large spot on 
each side of the seventh segment, the base of tbe tibiae and 
the base of tbe tarsi whitish ^rellow; the apex of the seventh 
dorsal segment testaceous. Wings hjadine, tinged with fuscous ; 
nervures fuscous. 

Length 12 mm. 

lied), Townsville, Queensland. 

40. Ahthobosca .frbncuii Turn. 

Anthohosca frenchi Turn. Proc. Linn. Boc. X.B.W. xxxii. 
p. 518 (1907), 

cT . Olypeus truncate at the apex ; pronotum much shorter 
tha-n the scutellum, vexy slightly naiTowed anteriorly. First 
dorsal segment no longer than the apical breadth ; seventh dorsal 
segment broadly rounded at the apex. Hind tibise very feebly 
serrate; hind femora without a lobe at the apex beneath. 
Second abscissa of the radius longer than the first, the two 
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combined as long as the third ; first transverse ciibita.l iierviire 
oldiqnej strongly bent near the cubitus, longer than the second : 
first recurrent nervure received at the inid<I]e of the second, 
cubital cell, second at one-third from tlie apex of the third (aibita.1 
cell ; the distance between the cubitus of the liind wing and the 
transverse median nerviu'e equal to less than Iiatf tlie length of 
that nervure. 

Black ; base of the mandibles, a small spot I’onnd tlie base of 
each antenna, tlie hind margin of the pronotum very narrowly, 
tegulsB, anterior tibiie in front, and the base of the hind tiliijc |)ale 
yellow ; a.pex of the mandibles and fore tarsi fiiseo-ferniginous. 
Wings hyaline, nervures dark fuscous. 

Length 7--8 mm. 

llah, Victoria. 

41. Anthobosca lagardei Turn, 

Anthohosca lagccnlel Turn. Trans. Eiit. Boc. London (11K)8), 

1>. 86, c? . 

(5*. Differs from A, frenchi in the yellow elypens, yellow spot 
on the mesonotuin, j>ostscutelliun, ajiex of median segment, and 
on each side of the seventh doivsal segment ; in the rounded lobe 
a.t tdie apex of the liind femora beneath, which is well developed 
in lagcmleA^ and in the yellow basal joints of the tarsi. 

Length 8 mm. 

II ah. Sydney, New South Wales. 

42, Anthobosca loxgibalpa Turn. 

Anthohosca longipalfa Turn. Proc. Linn. Boc. N.B.W. xxxii. 
p. 517 (1907), c?. 

B. Olypeus very feebly emarginate a.t the apex; the apical 
joint of the maxillary palpi filiform, longer than the penultimate 
joint, the three apical joints much more slender tlian the hasjil 
ones. Pronotum short, very slightly narrowed anteriorly. Pirst 
dorsal segment a little longer than the apical brea,dth ; seventli 
dorsal segment narrowly truncate at the apex. Hind tibiae feebly 
spiiiose ; the lobe at the apex of the hind femora beneath not 
distinct. Second abscissa of the radius nearly twice as long 
as the first, the two combined longer than the tliird. First 
transverse cubital nervure curved, much longer than the second, 
and rather sharply bent near the cubitus; recurrent nervures 
received a little before the middle of tlie second and third cubital 
cells. Oiibitus of the hind wing originating before tlie transverse 
median nervure, the distance between it and that nervure ec|ual 
to about one-third of the length of the ti'ansverse median 
nervure. 

Black; posterior margin of the pronotum very naiTOwly, a 
ti-ansverse line on the postscutellum, a spot on each side of the 
seventh dorsal segineiit, and the base of the hind tibi« whitish 
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yellow; tlbue fiisco- ferruginous ; cnlcarui wliite. Wings liyalinej 
nerviires fuscous. 

Length 1 2 mm . 

Hah, Oairiis, Qiieeiislaiid. 

43. xiNTHOBOSCA CIlASSICORNLS Sm. (Pi. LXXXI. fig. 1.) 

Tachypterm crassicornis Sm. OaL Hjm. B. M, vii. p. 64 

(1859), cf. 

T'rachypterus crassicornis D. T. Cat. Hymen, viii. p. 120 
(1897), 

Anthohosca crasslcor7iis Turn. Proc. Linn. Soc. N.S.W. xxxii. 
p. 519 (1907), d. 

(3 . Glypeus produced in the middle and rather narrowly trun- 
cate at the apex. Antenuje slightly longer than the thoiax and 
median segment combined. Head ami thorax very closely and 
not very finely puiictured. First abdominal segment scarcely 
longer than the second ; tlie, apex of the dorsal segment rounded 
and a little, but not very distinctly, narrower than the first 
segment is long. Posterior tibiie veiy distinctly serrate, tarsal 
ungues bifid. Second abscissa of the radius longer than the 
tiiird ; both recurrent iiervures received by the second cubital 
cell, the first at two-fifths from the base, the second at about 
nine-tenths or more from the base. Third cubital cell as long on 
the radius a.s on the cubitus. 

Black, with long grey pubescence ; mandibles, clypeus, lower 
portion of the inner margin of the eyes, anterior coxic, trochanters 
and femora beneath, and a line beneath the intermediate femora 
yellow ; second and third abdominal segments and the base of 
the fourth, tibite, tarsi, hind femora, and intermediate femora 
above ferruginous. Wings hyaline, nervures fuseo-ferriiginous, 
stigma fuscous. 

Length 18 mm. 

JIah, Australia. 

A variety has the ferruginous colour much obscured. i\s 
mentioned under that species, I believe this to be the male of 
A. clypeata Sm , owing to the similarity of the structure of the 
tarsal ungues, the position of the recurrent nervures, the length 
of the second abscissa of the radius, and some similarity of 
colour. 

44. Anthobosca erraxs Sm. ^ , 

Anthohosca ermns Sm. Bescr. new spec. Hymen, p. 174 

(IB79), cf. 

<S . Clypeus broadly truncate at the apex, not toothed ; an~ 
teniue short and stout. Pronotum shorter than the scutellum, 
distinctly narrowed anteriorly; scutellum and median segment 
obscurely longitudinal ly carinated in the middle. First dorsal 
segment longer than the apical breadth; seventh dorsal segment 
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narrowly truncate at tbe apex. Hind tibi?e serrate ; Lind femora, 
with a rounded lobe at the apex heneatli. Second abscissa, of the 
radius nearly twice as long as the lirst, the two com!)ined shorter 
than the third ; first transverse cubital nervure oblique, strongly 
bent close to the cubitus, longer than tlie second ; the distaaice 
between the cubitus of the hind wing axid the transverse ine<Iiaii 
nervure equal to about one-third of the length of tliat nervure. 
Tarsal ungues bifid. 

Black ; base of the mandibles, clypens, a spot on eacli side of 
the proiiotiim, a spot on the mesonotmn, one on the sciitellum, 
and a transverse line on the postscutelliioi yellow; legs f cum- 
giiious. "Wings hyaline, nervures fusco-ferrnginous. 

Length 13 mm. 

Hah. Zululaiid. 

45. Anthobosga plavopicta Turn. 

Anthohosca f!€troplcta Turn. Trans. Ent. Hoc. London, p. 399 
(1910), d pi. L. fig. 4, 

(S . Olypeus subtruncate at the apex, not toothed. Posterior 
tibiaa serrate, tarsal ungues bifid. 

tilack; clypeus with a black spot in the middle, inner margin 
of the eyes narrowly, a small spot behind the eyes near tine 
summit, a broad band on the posterior margin of the pronotmn, 
tegiilm, a large spot on the scutellum, one on the postscutelhim, 
the a,pex of tbe fore femora, and the anterior and intermediate 
tibiae and tarsi above pale yellow; tibiie and tarsi ferruginous 
brown. Wings hyaline, nervures black. 

Length 11 inm. 

iiab. Zanzibar. 

46. Anthobosca bidentata Gain. 

Odontoikmmm hklentaUcs Cam, Rec. Albany Mas. i. p. 11)2 
(1904), 

cf. Apex of clypens bidentate. Hind tibifc serrate. First 
trajisverse cubital nervure rounded. Witigs liyaline, the api(.»aJ 
half fiisco -violaceous. 

Black ; lower half of inner orliits of the eyes, face, clypeus, 
base of mandil)Ies, base and outer side of fore and intermediate 
tibiJB, cakaria, tarsi, base of hind tibim, and tlie posterior margin 
of the pronotimi broadly yellow. 

Length 11-12 mm. 

lla,h. Grahams town, S, Africa, 

47. Axthobosca lacteipenxis Gam. 

Odonmhyn7ms lacteipe^mw Gam, Rec, Albany Mua, 1. p. 162 
(1904), cf. : 

*5. 'Apex of cdypeus bidentate. Hind tibijc serrate.' 'T%at 
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transverse cribitjil iiervure oblique. Wings liyaliiie, nerviires 
white. 

(Joloiirs as in hideniata. 

Length 1(1 nini. 

Hah, G luhamsto wii, S. Africa. 

I have seen neither hidentata nor lacteipennis* Oaineron^s 
statement tluit the ungues of the hind tarsi are simple, not bifid, 
needs confirmation. 


48 . Anthobosca bipustulata Turn. 

Antltobosoa hipastidata Turn. Ann. & Mag. Nat. Hist. (8) iv, 
p. 343 ( 1901 )), cf'. 

cj' , Slender; antennae stout, tapering towards tlie apex; 
proiiotum sear(jely more than half as long as the sen tel linn, 
moderately narrowed anteriorly. First tlorsal segment nearly half 
as long again a^s the apical breadth ; seventh dorsal segment 
ra-thcr naiTowIy rounded at the apex. Tarsal ungues bifid ; 
hind tibiie serrate ; hind femora without a, <listinct lobe at the 
apex bem^ath. Apical Joint of maxillary palpi filiform. Second 
abscissa, of the radius twice as long as the fi.rst, the two combin6<l 
nearly as long a,s the third; -fii'st transverse cubital nervure 
oblique, sharply bent near the cubitus, longer than the second ; 
the dista,nce between the cubitus of the hind wing and the 
transverse median nervure equal to half the length of tha,t 
nervui'e. 

Black ; mandibles, clypeus, scape beneath, a spot on each side 
on the posterior margin of the pronotum, the base of the teguhe, 
a small spot on the mesonotum, one on the scutellum, anotlier on 
the postscutellum, the two latter spots sometimes absent, and the 
anterior coxiB l)encath yellow ; legs ferruginous. Wings liyaline, 
nervures fuscous. 

Length 8-12 nnm 

Ilah, Ba.T*bitcena, Minas Geraes. 

A variety has the legs black, marked with yellow. 


EXPLANATION OF THE PLATES. 

PniTB LXXXL 


1. AntJmhosea cramioorms Sm. ^ . 

S. Anthofmea eh/peata Sul $ . 

S. AnthobmeafaUuma Btn. ^ . 

4 . Awth(tb(m0xdm(demta^'Sm\\, 

5. AnthohoBca erpthwnota 

6. AntkoJmca erythronota Cam. $ . 

7. Anthobosca alhomaoulataBm, 

S. Anthohosaa cilhomamdata ^m. 

9. JBraunsomerm (juadrabiceps Turn, 

Peoo. Zool. Soc.— 1912, No. L. 


Kg. 

10. Braumomevh qmdmticepB Turn. 

11. Myzim stlymct Turn.' S * 

1% MU$ fMes&J alieim Turn, $ . 

13 . BUs (Mesa) tonyivsnbrw ’’.tu.m, 

14. Mygim bramsi Turn, 

15. JSIUb , (MesaJ ^ dimidktticdmis ' 

Bingh. S* 

10. MUs iMma) tricolor 'Sm. 


50', 
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PlATR LXXXIL 


Keiiratuin of Wings. 


Fig, 

l'. 

4 

5 , 

G. 

7. 

8 . 


Anthohosca amtmlis Bicliel. 

J nthohomi misfralh Birhel. $ , 
JiUliofjOHca cmtlimchm Bin. . 
jiiitliobo.wa erifthronotix Cam. 9* 
An tlwhosca el^ifpeatit Sm. ^ . 
Antliohosca histdaris Sm. $. 
Hmmisomeria qpiadraticejps Turn. 

J^lis (Mem) alioi^ Turn. 


Pig. 

0. Wh (Mam) rufappi^ ^m. ). 

10. Eds (Mam) ri<Jiaaps X' 

11, Elh (Mam) t^riaol or ^ni, )A 

12, E/?\s' comt'K^fd Sin. 7 * 

13. Mpzine stlunni'l'm’n, 

14 3i]ifci}iehrmanm'Vim\. 

15. 3Ipzins covnlididlimifris Turn, d* 
10, 3l tjsme ahdomhmlis Vmh\ V » 


Plate LXXXtll. 

Exoskeletai Structures. 

Pig. 1, Antliohosca amiralh Sicliel. Suture between two basal alKlomiiial 
segments. 

2. Elis (Mesa) rujieepis Sni, $. Suture between two basal alabaninai 
segments. 

3* Anthohosea australis Apical ventral segment, 

4 Elis (Mesa) r?{ficcps Sm, Apical dorsal sc^gment. 

V). BIffzine ahdomiualis Gna:T. 

6 . Aniliohosaa mistralis Sicheb , Tarsal unguis* 

7 . Antliohosoa clyfmta 8m. ^ . „ „ 

8. Anthohosca insnlaris Sm. $ - lute.ruK'diate and bind coxm 

d. Elis (Alesa) alicim Turn, ^ . Basal joint of Mud tarsus. 

10 . Elis (Mesa) rufieeps Sm. $ . „ „ „ 

11. Elis (Mesa) lonpmeiiirisHvirw. Two basal segments of abdonieu* 

1% Myzine eonstrictivmitris T\\vri. „ „ ,, 

lA. Anthohosea amtralasimQtwh:. „ 

I t, Anthohosca australis Sicbel. $ „ w »> 

IS, Elis (Mesa) r-uficcps Sm, „ „ „ 

18. Elis (Mesa) nijl.Ge 2 ys Sm, § . Intonnediate and bind coxan 


40. Notes oil the Spanish It)ex* 

By Abel Chapman, F.Z.S, 

[Received April 13, 1912: Read May 7, 1012.] 

Index. 

Distribution * 

In Professor Angel Cabrera’s most informative paper on (Ja/jmt 
pf/reuaica* two small points occur to me as worthy of l)r.ief 
eomioeiit. In discussing the present distribution of the Sftanisli 
Wild-Goat in some six isolated colonies, Dr. Cabrera takes 
exception to the remark in ‘ Unexplored Spain ' (by 'Walter .Buck, 
C.M.Z.S., and myself) that they had been so isolated “during ages/’'" 
Well, the term used in our former book ('Wild Spain ’)' wai=? 
“during centuries/’ and that is certainly more definitive and 
probably more accurate. Dr. Cabrera, however, goes on to state 
that there exist “strong reasons for believing that in the' past 

« P.Z.S.1911,p. 96a. 
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[iuferentially as late as the Biicldle of the seveiateentli eentiiry— 
say 250 yeai'S a.go] Ibex inhabited every suitable point of ahnost 
every mountain-ridge in Spain.” The only reason actually 
adduced, liowever, is the prevalence of place-names based upon, 
or compounded with, the Spanish word (Jahra = goat. Such 
iiaiiies, it is true, are ubiquitous; but it would never have 
occurred to me that those names necessarily refer to the wild 
goat. Spain is a land of goats, and many localities bearing names 
such as Sierra de las Oabras, Cabrales, Cebrero, and so on, are not 
at all adapted to the nature and recjuiremeiits of the wild Ibex. 
I would suggest that, in many cases, the names merely indicate 
the existence of suitable local pasturage for domestic goats, which 
are herded everywhere. 

Again, Dr. Cabrera translates the Spanish name of the Ibex, 
Cahra monies, as equivalent to “ Mountain-Goat.’’ ISTow it wonhl 
be nothing less than presumptuous for me, a foreigner with but a 
limited colloquial knowledge of the Spanish tongue, to question 
his rendering. I do not do so. I accept that as the pure classic 
Castilian of Madrid. But I do venture to say that, in wilder 
Spain, tlie term monte, with its derivative adjective montes 
(pronounced niontess), possesses quite a different signiii cation, 
Monte may occasionally, and in combination, be used to indicate 
a hill or mountain ; but in its ordinary provincial sense, it signifies 
scrub or brushwood. Thus the wild-cat, which is equally common 
on lowland or sierra, is known as Gate monies = Scruh-Cat : on 
the low-lying plains of Andalucia or Estremadixra, the expression 
Reses monUses includes all the scrub-haunting animals — such as 
deer, wild-boar, lynx, etc. 

IsTow, viewed in this light, it has always appeared to me utterly 
inexplicable and incongruous to apply the name Calm monies, or 
Scrub-Goat, to the Ibex of the higher ranges, such as the Sierius 
de Gr6clos and Nevada, where the Ibex live exclusively amidst 
rock-regions far above the topmost levels of sciaib. But such 
incongruity would, disappear if Dr. Cabrera^s assumption wei^e 
correct, that tbe Ibex, up to a couple of centuries n.go, occupied tlie 
whole vast area shown in the map at p, 965, supra. Was such the 
distribution, that name would become appropriate enough, since 
an immense proportion of the dotted at‘eir consists, not of high 
mountains at all, but of , low scrub-clad hills. Buch country 
might appear, to preconceived ideas, totally unsuitable for Ibex ; 
but we have the fact' before us (as fully explained in^ our books on 
Bpain) that in several of the lower Mediterranean siema (some^ 
of which are bush-clad to the summits) the local Ibex do to-day 
take kindly to a bush-haunting habit. Indeed, in such situations, 
it is obvious, they have no other option. 

This latter point tends to support Dr. Cabrera’s assumption, 
and equally, of course, undermines our own. 

In our two books we had pointed out that the Ibex of the t>vo 
extreme ends of Spain (i.e., those of, 'the 'Pyrenees , and those of 
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tbo Meditermnean sierras) most, nea.rly assiinila.ted to c*a.(;]i oidier 
ill their more ilattenocl ami laterally compressed, horns It is 
gratifying to fuid that our rough lield-olrsorvatioiis arr^ now 
(ioiToborated by Dr. Cabrera’s skilled investigation a,m I ^ careful 
cross-sections. But again, it appears aiuinialons— a-ssiuniiig tliat 
complete isolation only commenced some two centiiri(\s ago — that 
tlie cent,ral group (now honoured with subspecific rank as (J. p, 
vkiorice) should have developed the greater difibi'caco. 

Tlie females and young males of the Bpanisli are devoid 
of the dark doiAsal stripe, as is correctly shown in the plat.o in 
^ Dnexplored Spain,’ at p. 140. Tliey are of a dun-broAvn, nni- 
eoloroiis in coat as the Spanish Hed-Deer ; but Dr. Cabrera, is (juite 
Justitieil ill criticizing the second jdate (op, cU, ju 907), at p. 210. 
That slip should lie debited, in the first instance, to tluj artist, 
I\lv. E. Caldwell, but the fault is wholly mine, since I siiould iia.vc 
detected the mistake and had it corrected before passing tho 
drawing for reproduction. 

If permissible to express an opinion on the thr<30 beaaitiful 
plates given by Dr. Cabrera, I would say that ia life the S|)anish 
Ibex is rounder and bulkier in the liarrel tlian can ever be 
gatihered from museum, specimens, since skins shrink. 

In conclusion, may I express a fervent hope (since interest in 
her vanishing Ibex has been arouso<l’ in Spain) tliat furtlier 
])rotectioa may be extended to the few surviving colonics? 
Within my own time, Ibex have been exterminated in several of 
their earlier haunts. To-day they are at tlieir last ga-sp in th(3 
Pyrenees and in the Gerez (Portugal). Fort!Uia,te]y, in Credos, 
Morena, and Bermeja, their future has been assured “-tliougli 
only at tlie eleventh hour. Can our Bpanish friends not see to 
safeguarding the much-menaced remnant that yet survives on the 
main chain of Nevada ? 

*■ IJiifortunatelyj ia * Unexplored Bjjjtin,* in an cfTorfc to be conciHO, luid to avoid 
repetition, wo omitted the word lateral ly ” ; but a reference to ‘Wild 
|K 120, mabes oiir meaning clear. 
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41. Tfje lla-ccs ofc* Biircliell’s Zebra, By Major J. 

Stkvens()N--HxVMILton, U/M.Z.fi., Game Warden of tlio 
Transvaal 


[ilecoivod Axjril ; lleiul May 21, 1912. j 


(Text-figures 102-106.) 


l2fBEX. 


Variutiou 


Page 
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Burclieirs Zelwa {Eqims hiircheXli) south of the Zambesi is 
usually divided ])y naturalists into sevei*al local I'aces — waJdlergi^ 
transracdemis, chapinmi'jn, selotfsL These derive their subspecific 
distiiictiousfroni certaiiiassunied difterences in tlieirlegand body 
striping as observed in museum specimens. Thus: — 

“ In wahlhergi the body stripes meet the ventral stripe 
iriferiorly, while tlie legs are more or less fully striped ; the shadow 
stripes on the hind quarters a, re strongly developed and not much 
narrower than the main stripes, which ai-e narrower tlian tlie 
intervening spaces, wldle tlie fetlocks and pasterns are devoid 
of stripes and spots. A female zebra from the Transvaal 
diffeiing from the typical wahlhergi by the extension of the 
siiadow stripes to tlm neck, has been named E, h. irmtsvaalensiB, 
In .E. h. chapmamii tlie shadow stripes have become faint and 
narrow, the legs are marked to the hoofs, but the stripes on the 
lower |)ortions tend to break np into spots, and the inferior part 
of the pa-sterns is not wholly black. This race inhabits the 
country ]3etvveen Dainaraland and Matabeleland. The last repre- 
sentative of the species with distinct shadow stripes is the 
Maslionalaiid bonte quagga ?>. selo^isi)^ which differs from tlie 
hist in that the striping of the legs is complete right down to 
the hoofs, the pasterns being striped on both sides, and their 
lower portion, owing to the fusion of seveial stiipes, w’holly 
black. , The sides of the tail are also striped.” (Lydekker.) 

Long observation of tlie herds of Burcbeirs Zebra, runniog 
in the Tx'ansvaal Ga.me lleserves, has convinced me that all or 
nearly all tlie above distinctions are found among them, frequently 
in the same herd I have often discussed the matter witli 
Dr. Gunning, of the Transvaal Museum, and have with him 
examined skins and live specimens obtained from, the Western 
and Northern Transvaal. There is no doubt that any of these 
miglit, from their markings, have come from the Eastern part of 
the Province. Among the herds found in the latter occurs a 
very great variety of striping. Some animals show heavy, wide, 
and deeply tinted shadow stripes, while others display only the 
slightest indications of them. Some are strongly ringed down 
to tlie fetlocks, while others have no signs at all of any markings 
Pboc.,Zool. Soc.— 1912, No. LL ■ 5L ' 
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below tlie knees and liocks. In some cases tlio liotlv stri|;>es anc^ 
contiiiwed riglit roinui tlie barrel to tlie- ventral sti'ipe, in of-liers 

Text-fig. 102. 
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even herd. The shadow stripes on the necdc, sjiid to Ijh dis- 
tinctive of E. h, immracdeusi^^ have lieeii occasiniiaJly, hui; very 
rarely, noticed in individinds, and I cjinnot conceive tln^ir j>n‘sv!Ha^ 
to l)c^ more than an individual ecceutri(d,iy, occasionally |H'‘rha,|»s 
transmitted to otlspring, but hy no inea.ns comstani. 


Text-fig. 104. 



Burclieirs 7 A"a, eight years old, from south of tho Wa!)i Kivor, 

JEustoru Transvaal, 


During the year 1911 I was asked to obtain a couplo of skims^ 
for, the Transvaal Museum, and selected two stallions fron,! the 
same herd at' a point few xniles south of the Sabi Eiver ('rougidy 
25 degrees S. lat. by 31 1, long.)* I chose them merely its heing 
typical of the darker and lighter forms of striping respectively, 
neither of them being in any w'ay exceptional. Some animals, 
present displayed deeper striping than the specimen shown in 
text-%.' 102, while others show^ed moi*e white than that in text- 
hg* 103. These figures are from photogmplis of the skins. Text- 
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fig. 102 is that o£ a stallion six years old, nnd text-fig. 103 is of 
one aljoiit tea years of age. A little later I obtained the skins of 
a. aia,i*e and her foal killed at a spot less than ten miles from 
where I had sliot the two stallions. The photographs of these are 
repi‘od need as text-figs, 104 and 105. 


Text-fig. 105. 



Bm’clitjir.H Zebra, foal, troiu south of tlio Sabi Iliver, Eastern Transvaal, 


In the first stallion (text-fig, 102) both the ordinary and the 
•shadow ' stripings are exceptionally strong, and the former is con- 
tinned down and nearly all round the legs to the pasterns, which 
are quite black. The body stripes meet the ventral line through- 
out. The dorsal stripe is wide and very strongly marked. The 
neck stripes are exceptionally deep, and set very close together. 

In the second stallion (text-fig. 103) the shadow stxdping is not 
nearly so well defined and the black stidpes also are narrower 
The body stripes xlo not extend all round the barrel, and there is 
nractically no connection between them and the not very distinct 
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ventral stripe. The dorsal stripe is a. very irirrow l)Ia<!k line, a.ial 
tliere is a distinct gridiron j>jitterii on tlie luick. Tlio legs are 
very slight!}^ stiipecl ladow the kiu'csand lioeks, and thenn are only 
a few l)lack Imirs on the pasterns, . • . 

In the case of the mai*e (text-fig. 104), wliile there is a well- 
marked ventral and a wide doi'sal stripe, a.nd eom[)h‘to union 
between the former and the harrel stripes, tlsere is an eiitire 
absence of any tilack markings from a.ll the pasterns, and Ironii 
the fore legs below the knees. 


Text-fig. lOG. 



. Ikirclieirs Zobra, ; tbc name animal an that shown in toxt-fig, 103, 

photogmpliotljvist after death. 

Ill the foal again (text-hg. lOG), while the logs all hear fa.irii 
indicahioBs only of stripes, the pastei^nB are air(|uit6 black, and 
there is some indication of a gridiron pattern on tlie Imok. 

In none of the specimens is there the smallest indication of 
any shadow striping on the neck. ' It will be iioticei! also that, in 
the 3mimger stallion anil the ''mare (text*%s. ' 102 & 104) the 
frontal atripes on tlie face run straight from forehead to Bose, 
Avhileiii the older stallion '.(text-fig* 1 OS) {and to some 'extent in 
the;foal,{text-%.' 10§),"thO’Ugh\it does' not ’ show np" well 'in', tl» 
,%nre) the frontal" stripes tend', to 'form conoentricning^., ,, C' ' 
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It would be interesting^ to Iciiow wbetlier this o,bsoliite want of 
uniformity found amoii<!f Eurcliell’s Ze]>ra.s in tbe Transvaal is 
peculiar to this country, or wlmtlier it is the ca,se tliroiiglioiit 
Afiica south of the Zambesi. Ubviously it would be very 
dangerotis to attempt any c]a,ssificatioii from isolated museum, 
specimens oljttiined from the Transvaal at any }’ate. 

Dr. Giiiiniiig proposes, I understand, to deal more fully in 
the forthcoming ‘ Annals ' of the Transvaal M.useiim with a matter 
whicli I here only lightly touch upon. 


42. On ]Jipf€Popelth a ISTevv Genus of the Oriistaceaii 
Order Branehiiira. By W. T. Oalman, D.Sc., F.Z.S.f 

Aiiril 13, 1012 : lloail Miiy 21, 1012.] 

(Pliite LXXXIY.1:) 


' . Rise 

Structure or Morphology 763 

Ethology (Piirasitisin) 7(>3 

Geograph ical Zoology 763 

Systematic ; Dij^teroiwlth hinimlo 763 


Tiie specimens described in this paper were presented to the 
British Museum twenty yea.rs ago by iSpencer Moore, Esq., by* 
whom they were collected in Southern Brazil. They were found 
among a number of specimens of Ddops lomjimuda Heller bearing 
the label Parasite on the gills and body of the fish known 
all up the 1 ‘iver as ^ Dorado ’ from its golden colour. From 
Oorumb^ and neighbourhood, Mntto Grosso.’’ 

^ Dipteropeltis iiraiTNi)o§. (PI. LXXXIV. figs. 1, 2.) 

Dalman, Abstract P. Z. S. 1912, p. 34 (May 28th). ^ ’ 

I)mdript-mi of fmrmh : — The most 'Striking feature of the species 
■ is the form of tlie carapace, the lateral lobes of winch are ^ drawn 
O'Ut, into narrow lanceolate wings directeti 'backwards' and ' ex- 
tending far beyond the tips of tlie long abdominal dote. ,The 
wings are fiesliy in texture, traversed d:)y numerous branching 
blood-channels, d>ut without spines or other armature 'on the' 
under surface. ^ \ ■ , 

The head is small, defined on.eachsidefroin the 'carapace wings 

* The copiplett^ account of the new' fonn desicnM' a^P:eftrs'hcre, 
but since the imrae and a pi'eliuunaiy diagnosis 'wei’e'^publwIiBd 'ialliC' it 

is distinguished by' beh)^ tmderlmed.--En3CroiC' h' i 

t Fubliahed by* permission of the 'Tru^'te^ of th® 'British' Museum. V „ . ' 

I For exjjlanation of the Plate see p. ’W. 

I For definition of the gemis' see p. 7'66r ''' PA' 
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by a sliallow aiitero-la.tei*:il sinus from wliieli t/wo i^oii verging 
grooves run in on the clovsa.l surface. These gi*oov(‘s into 

one on each side, but the resulting groove biesoiit before rea clung* 
the middle line. A pair of in ter- ocular chitiiious rods a-re welh 
marked, closely approximated in finnt, diverging posteriorly, stud 
united by an indistinct articulation with a, nearly p.ai-allel posterior 
pair. The paired eyes are very small and (dose togetlitr iiciir the 
front margin. The unpaired eye coul<l not be detected. 

The free thoracic region is not distinctly segmented ; it is of 
equal width through out and more than three times as long a« 
wide. 

The abdominal lobes are very long, narrowly lanceola/te, and 
cleft nearly to the base. No trace of furcal rami (.‘an be found. 

The anteiinules and antennai (fig. 3) are very miiiute ami nearly 
bidden from view under the in-turned front margin of tlie head. 
The aiiteiiiinles, in particular, are very easily overlooked ; they 
are not divided into segments but have a blunt lobe at the base 
carrying a short apical tooth. The antenme are about the sa-nu^ 
length, and consist of a stout basal part and a subglohular termiiial 
part separated from it by a constriction. 

The mouth-parts form a prominent cone (fig. 4). The two larg<^ 
and well-separated lobes of the upper lip are unarmed. Tlui lower 
lip bears a pair of slender conical papillae (“ maxilhth’ of Ufa, us) 
wdiich project slightly from the opening of the mouth. Tlie 
mandibles are crescentic in form, with the concave e<lge very 
finely serrated and the convex edge bearing a few teeth near the 
tip. 

In front of the oral cone and continuous 'witli it at the base is 
a papilla, directed forward, having at its tip the opening of a, duct. 
This, no doubt, represents the sheath of the |,>reoral ^hsting” of 
A-rgulus^ but no trace of the spine or sting itself could be detected 
in the dissection of two sj)ecimens. At the base of this papilla, 
and of the mouth-cone are groups of very large cells, |)resiima,l)lj 
glandular, with dee|>ly-staining nuclei. 

The suckers (first maxilhe, second nnixilhe, or first nuvxilliptals 
of various authors) are placed close together in front of tins 
mouth-cone, generally concealing altogether the pnvoral |)apir!a.. 
In place of the usual radial supports, the whole of tluj mendnatiiouH 
border of tiie sucker is covered with diseoidal scales (fig. 5). 

The maxillipeds.(fig. 6) (maxillrn of some authors) are vmy shoit., 
very stout at the l)a,se, and tapering rapidly to the ti|). They are 
each composed of five segments, of whicli the second and third 
■have numerous pectinate or branclted spines on tlie ventral am! 
anteiior surfaces. The terminal segpietit bea,3;*s two minute cli'iws 
and a process which lies alongside of them. 

The successive pairs of legs (figs. 7-10) a, re set wide apart from 
each other along the sides of the thoracic region. The rami are 
in all cases shorter than the protopodite and carry only a few 
shoit setm there is no flagellum on any of the legs. In the firot 
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pair tlie eiidopod may be a good dea.l shorter than tlie exopod, or, 
as in the specimen figured, nearly equal to it; both rami are un- 
segmented, ].n the second pair also the rami are unsegmented, 
and the eiidopod is from about one-half to two-thirds as long as 
the exopod. J.n the tliird and fonrblx pairs the rami are siibequal 
and tlie endopod is divided into two subequal segments. The 
basal lobe of tlie protopodite in the fourth pair is tongue-shaped, 
with a, slight protuberance at the base of its distal edge. 


Dimensions of IT oloiype in m iUbnetres, 


Length of body to tip of abdominal lobes 20*0 

Total length to tip of campace wings 26*0 

Breadth of head 2'5 

Length of thoracic region 8*0 

Breadth of thoracic region 2*5 

Breadth of wing at base 1*8 

Oreatest breadth of wing, at about 8 mm. from base 4*8 

Length of abdominal lobes 6 *8 

Greatest breadth of abdominal lolies 1*3 

Length of antenmiles and antemije, about 0*13 

Length of oral cone 0*5 

Greatest diameter of sucker 1*1 

Length of second leg 1*8 

Diameter of eyes, about 0*1 

Distance apart of eyes, about 0*45 


LomlUjp — Goruinbc\, on the Paraguay River, Matto Grosso, 
Brazil. Pour female specimens taken (in company with Dohps 
ionylcauda) on the fish known as “ Dorado (probably a species 
of H(dmiinus), 

Female, No. 92.10.24.2 in British Museum Register 

of Crustacea, 

A ffinities. — In having the so-called maxilhe or first maxillipeds 
modified into suckers this species differs from the genus Dolops, 
and in possessing anteunules and a preoral papilla it differs from 
Chonopdtis* From all tlie species hitherto referred to Argnlim it 
differs in (1) tlie remarkable form of the lateral wings of the 
carapac^e ; (2) tlie length of the abdominal lobes and tlie absence 
of furcal rami, in which characters it resembles some species of 
; (3) the entire absence of conspicuous spines or liooks on 
the under side of the body and appendages, in which it resembles 
Chompeltis ; (4) the vestigial condition of antenniiles and 
antenme ; (5) the absence of a spine or sting on the preoral 
papilla ; (6) the absence of the usual radial supports on the disc 
of the suckers. Some of tliase characters, especially Nos. 1, 3, 
■and 6, are possibly not of great systematic importance, but 
together they seem to sliow that the new form is less closely 
related to any of tlie species included in the genus Argulm than 
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these a.re to one anotiiei*. I have proposed, therefore, to esta.hlisli: 
for it a new genus, which may he deiined as fol lows 


Dii^teropeltis. 

Caiman, A])straet P.Z.S. 1912, p, U (May 28th). 

Arguliihe with the so-called maxilhe modified iis suckers ; with 
the preoral papilla present, hut without a spine ; with anteiimdes. 
and anteiinjB very minute, imperfectly segmented ; wdidioiit larg(i 
spines or hooks on under side of carapace, hod}', or ap})endages : 
wuthoiit fiircal rami on the abdominal lohes ; witli the lateral 
wings of the carapace greatly elongated. 

Genotype. — -D. hirundo Caiman. 

It is to he noted that tlie single species of 
C, mer^iris Thiele is known only from a single s|)eciimm (from 
Lake Nyasa). It is not at all impossible, therefore, tint ihe 
antemiules, if th.ey are a.s small as in Jjipieropeliis^ ma}' har-e 
escaped observation, ami it is even possible, tliougli less proha-hlc, 
that an uiiariiied preoral paj>illa may he present, Should this 
pi'ove to be the case it is doubtful whether, in spite of the gr4\at 
difference in the form of the carapace, the separation of I^lpirro- 
2 :)eltis from Ckonojyeltis could be maintained. 


EXPLANATION OF l^LATE LXXXIV. 

(The inaguilicutions given are only appmsimntt*,) 

Fig, 1. Diptempelfis hinmdo. Female (holotypo), from tla> dorsal sidtr x 3. 

2. Anterior part of body of same spooinion from vtmtral side. Ilto suckers 

iiuve been drawn apart and slightly backwards. In the |)n‘servo<l, 
specimens they meet in tin? middle lino and entirely conceal the priMcral 
papilla. X U. 

3. Antemnde and antenna, x 430. 

4. Tip of oral cone from antero- ventral aspect, x ]0(^, 

3. Part of membranous margin <4 tine of the siudua's. x IdU. 

6. Maxillijied. ,x 20, 

7. of .tirst jinir. x 20. 

8. Leg of secanui |)air. x 20. 

'9. Leg of tbii’d pair, x 20, 

10. Leg of fourth pair- x 20. 

Figures 3 -1(,> are drawn from one of the pnratypes. 


* Thiele, Zoo!. Ariz, xxiii. p. 47 (lOOO) ; .Mittb. Zool. Miw. Oerlin, ii, in 4'L 
%s. 110-110 (100 1.). 
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43. On two now Larval Tromatodos from tlio Striped Snake 
( Tropul(> notvs oniinatus sirtaUs), By WiLLiAai Nicoll, 
D.Sc.^ F.Z.S.j Lister Institute o£ Preventive Medicine, 
London. 

[Received April 0, 1912: Read May 21, 1912,] 

(Text-figure 107.) 

Index. 

Rage 

Etliolog-y : l\vo larval Trematodos in the iiiesGiiteric fat of 


Striped Snake {Tropidonohis ordinatus slrtalis). Adult 

form probably in a bird 707 

Geographical Zoology : North America ; Striped Snake 

infected with two larval Treinatodes 707 

Systematic : Oerearia- urdinata^ sp. n., and Diplostomum 
sirtale, sp.m, from cysts in themesentery of the Striped 
Snake 708 


The occurrence of encysted larval parasites in snalces is evidence,, 
if such were wanting, that some snakes are eaten by other 
adiininls. AYliat is more important, the character of the parasites 
may indicate what variety of animal is in tlie ha.bit of eating the 
snake in question. Conversely, the presence of any particular 
Species of adult parasite iii an animal is almost always a sure- 
proof that such animal eats the snake in wdiicli the laiwal stage 
is found. It is niifortunately in many cases a matter of diiiiculty 
to diagnose the systematic characters of a larval parasite. In a, 
number of cases, hoivever, it is possible to assign it to a definite- 
genus, rarely to a. particular species. 

The two cases to be dealt with here present a certain amount 
of difficulty. Tlie first lai'va is evidently a Distornate Treinatode, 
but beyond that it is impossible to go ; the second larva is just 
as obviously a Holostomhl, and almost certain!}^ belongs to the 
genus Jlemistomwvi^ Such a, diagnosis does not lead very far, 
but it at least enal:)les one to say that in all probability the 
Striped Snake {TropUlonotus or(linain,% vai,*. sirtalu) is eaten by 
some bird, for adult Holostomata are known to occur only in 
birds. This will possibly be confirmed by direct observation. 

Both forma were met witli together in each of three Striped 
Snakes from North America, -which died in tlie Societjls Cardens 
on the 5th and 20th December, 1910, and on lOtb March, 191L. 
They occuiTecl in enormous numbers in the mesenteric fat along 
the whole length of the intestine. ■ Each was enclosed in a small 
spherical or ovoid cyst with unusually thin and soft walla. 
IJnlike what is generally found in a Trematoda cyst, the wall 
gave the impression of being a thin membrane instead of the- 
more usual tough chitinous investment. On this account, not 
only could' the larvm be extracted from the cysts with'out dif- 
ficulty, but when placed in water they e^^caped readily of^ their 
own accord. When a piece of the cyst-infested mesentery was. 
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.siispeiifled in water, a continuous shower of larvae was observed to 
fall to the bottom of the vessel. 

Tlie first form, whicli I name Gercarta oiidinata, sp. n.^ (text- 
fig. 107 a), wtis much more numerous than the otluax it ispt 
typical tailless encysted cerca.ria, about *5 inin. ('4" '55 nnu.) in 
length and *2-'25 mm. in greatest breadth. In shape it is ovoid 
and flattened dorso-ventrally. The entire surface of the bod}^ is 
covered with minute regularly-arranged spines. The oral sucker 
is almost terminal and has a diameter of '07 in in. (’Oh -*08 mm.). 


Text- fig. 107. 



A. Oemxricx ordinaf.a, sp. n. Vimlval virw, X 15U. 

11 TJijdostimum siriafcj sp, ii. VTnfcrul virw, X 150. 


The length is usually slightly greater than the breadth, and t lie 
.sucker has a somewhat characteristic fiinnehsbaped appearan(*e., 
The globular ventral sucker is situated rather in front of the 
centre of the body, and has a diameter of '083 mm, (*075-*097inim). 
Its distance from the anterior end of the body is on an average 
'22 mm. (T7-“*25 mm,). On the dorsal lip of the oral sucker am 
the two symmetrical apertures of the cystogenous ducts. The 
cystogenous glands are conspicuous structures, and consist of fmir 
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large cells sitiin.ted in <‘i tra-nsverso vow iinuiediolely in front of 
the '\a?iitrai sucker* 'Llioro a, re two pairs, a right and a left. The 
ducts from each pair mute ahuost a.t once^ and the united (liiets 
then |)ass forwa:r<l in an iiTegulai* course; but just before they 
reach the oral sucker each makes a characteristic twist, following 
which there is a gradual incvea,se in calibre until near the ternii- 
nation, when tliey conti-act slightly again. The cystogenoiis, 
glands have mi irregular rectangular outline, and measure 
*048 X *037 mm, Iir direct contact with the oral sucker is the 
small muscular pharynx measuring *024 mm., which is continued 
by a short, somewhat dilated msophagus of the same length 
tlie pharynx. The intestinal l^ifurcation is about midway between 
the two suckers. The tlivorticula are simple, somewhat wide 
tubes, which terminate not far behind the ventral sucker (f. e. a 
third of the dista^nce fronj tlie sucker to the posterior end of the 
body). I'he excretory vesicle is Y-sliape<h A common tiaink is 
practically absent, and tlie limbs extend forward to near the 
terminations of the intestinal diverticula.. The excretory tubules 
are very fine ; the main tube on each side extends forward to 
near the oral sucker, where it turns liaek. The excretory aperture 
appears to lie slightly dorsal. 

No traee of otlier organs could be made out, so that no accurate 
idea can be obtained of the systematic position of this larva.. 
The peculiar configuration of the excretory vesicle may, in con- 
junction with the shape of the alimentary canal, eventually lead 
to tlie identifica.tiou of its adult form, but a.t present, so fa,r as I 
am awa.re, there is no known adult Distome to which this larva 
can be a-setibed, 

' Tlie second form, which I name BirLosTOMUM sietale, sp. ii, 
(text-fig, 107 b), differs markedly from the first. It is about tlie 
same si/.e, and occurs in somewhat similar cysts, but its shape and 
colour are entirely different. The body of Cerearia onlinata is 
liglit and transpax*ent, whereas that of Diflostomum sirtale is 
dai’k and almost opaque. The opacity is due to the presence of' 
innumerable snmil granules distributed tliroughout the whole- 
body., , The shape is that of a typical IHplostomm/m larva, being 
seoop-like with a short handle. The shape is due to the rolling 
over of' the posterodateral margins of the body. In life, however, 
these margins are capiable of more or less eversion, so that on 
occasion tlie body may appear almost flat. The dimensions of 
this larva are •48--''55 x *28-^32 mm., the short stumpy tail being 
‘06 mm. long, 

The oral sucker measures *039 mm. 'in diameter; the ventra.1 
sucker ‘042-'*045 mm. The latter is situated a little in front 
of the middle of the body, •2fi~'28 mm. from the anterior end. 
Midway between it and the posterior end of the body occurs 
the characteristic Holostomid fixing disc, which appears as 
a transparent disc about the same size as the ventral sucker. 
Of the internal organs only the alimentary canal and excretory 
vesicle were visible. The former comprises pharynx contiguous 
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witli tile oral sucker and measuring *024 X ’020 mm. This is 
followed by an cesopliagus about twice as long as the pha,r>'ux. 
The intestinal bifurcation takes place rather ueai'er the vauitiral 
sucker than the oral sucker, and the simple <liA'erticiila extcMul 
a little beyond the posterior border of the fixing disc. The 
excretory vesicle consists of a ^vedge-shaped sac*., wliich extends 
forward as far as the ends of the intestinal diverticula.. 

This is in all probability the larval stage of some species of 
Ileniistomuiii^ parasitic in a bird. 


44. A Note on the rare British Niidibraiicli llaneoekhi 
euilactijlota Gosse. By Sir Charlbs ElioTj K.C.M.G., 
C.B., F.Z.S. 

[Received April 18, 101*2 : Head May 21, 1012.] 

(Plate LXXXY.) 

Bee Gosse, On Hancochm eiidachjlota^ Ann. Mag, Xat. ll'ist. ser. 
4, XX. 1877, pp. 310-318; Gamble, On two rm*e British 'Niidi- 
braiichs, Lomanotfis geael and I/ancocdcm Hk ser. (s, ix. 

1892, pp. 378-385; Trinchese, Ricerche a-natom. sal generc^ 
^Giwia ( == llancochia)^ Mem. della It, Accad. delle Ben. deir 
Istitiito di Bologna, ser. r5, vii. pp. 183--191, 1880; Eliot, Bu]>~ 
plement to Alder and Hancocivs Monograpli of tiie liritisii 
Xudibraiichiate Mollusea, Bay Soeietjg 1910, pp. 17, 72, 

118-120, 163, 

Xo coloured figure of this rare British Xridibran(*]i lia.s yet. 
been pnldished so far as I am aware. 1 endeavoured to iiicjlude 
one in my Bupplement to Alder eh Bancock^s Afonogi*aj)l,i, but 
no specimen of the animal could l)e ol)t«ained before idu;t.ime fixc^d 
for piibiication. Shortly afterwards a, single individual was 
captured at Plymoutli and tlraavu by a, local a.rtist under 
supervision of tiie natui'alists who were working in the La'l'Kjrcit.ccry 
of the Ai'a-rine Biological Association. I have not seen the a.iuinal 
alive, but tliese drawings agree with what, is known oF its st.riie- 
ture, and I have no doubt tluit they faitlifiilly rcjproducc' il;s 
appearance. 

For an account of the genus and species see tlie refor<mix'?H to 
my Supplement 'given above. 

. EXPLANATION OF PLATE LXXXV. 

Jrlancoehia eiidaet^lola. 

Fig. 1. Dorenl view of auiiual. 

2. Ventral view of auimaL 

3. Side view of head. 

4. A rhiiiophore. 

6 . 

6 . 

7. 


I* Different views of lateral processes. 
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45. I’ho North liliodosian Giraffi'. 

By li. LvDiiivKEU, F.Z.S.* 

[Iw.'aiivcd April 25, 1912 : Head Juno 4, 1912.] 

(Pla,te LXXXYI. f) 

Index. 

llliodosia, Giradb of 771 

Giraffa camdojmrdalls IJioniicroftif Description of 771 

On tlie 2(}tli of October, 1910, the British i\Iiiseum (Xat. Hist.) 
received from M.r. H. Tiioruicroft, Native Commissioner, Petaiike, 
Nortii-eaat Bhodesia., the skin, skull, and limb-bones of an adult 
maJe Oira/ftb shot by himself in tiiat district. Mr. Thornicroft 
had previously cjdleil on me in London, .and expressed his willing- 
ness to shoot and present to the Museum a Giraffe from the 
single, herd in tins part of Rhodesia,, if the necessary permit could 
be olitained. This was in due course procured, and was followed, 
after an interva.l, by the andval of the above-mentioned skin and 
bones. 

Tiie skin wjis soon afterwads set up l>y Rowland "Ward Ltd., 
jiml tile mounted specimen placed in the big case at the head of 
tiie staircase leading t<i the East Corridor of the Museum, along- 
side the nude and female of the East Afriea.n Giraffa cmielo- 
2 )t.mt(d;$ rrrGisahUdk As it is mounteil with tlie neck bent, it is 
ditiicult to jiseertain the oxaut lieight, but I estimate this at close 
on 18 feet, or possibly ra.ther more. 

When tlie specimen was instalksi in its ease, it became essential 
that it slioiild receive a distinctive name ; a,nd I accordingly 
communicated the following preliminary note to ‘ Nature ’ J : — 

“ This Giralle is clmracterised by the low and conical frontal 
horn, the grey colour and scattered spotting of the sides of tlie 
face, the chestnut-brown forehead, deepening into Hack on the 
tips of the horns, the absence of a distinctly stellate pattern in 
t.he neck 'and body s|K>ts, which are light brown on a yellowish 
fawn ground, and the uniformly tawny colour of the lower portion 
of tlie limbs. ^ Tliis Gii^affe, which I propose to call Glmffa 
camslofxwdulia thyrrmrofti^ appears to be relateil to the Kiliman- 
jar’D G. €. tippekkircM, but differs by the more' compact frontal 
liorn, the brown, in place of gray, forehead, and the uniformly 
fawn lower part of the legs, the Latter being whitish" in adult 
Imlls [of tippekkirchi], but fawn and spotted in cows- and young 
bulls.’^ , ^ ' 

The last statement rests on the authority of Messrs. M. de 

^ PubliHlied by reniiissioii of the Trustees of the British 3Juseum. 
t JFor explauatiou of the Plate see p. 773. . 

" J Vol.lxxxvii.i),'4.B4(l0U).' 
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Eotlkseliild and IL Neuville'^*, who state tluit in the East AtVicN’in 
(Jiraite wl'iich tlitw descri]>e as rothsehildl^ hut whiah—despito the 
locality wlieiieo it is started to coiuo — is certainly tippehkirdfL 
these ago and sex diliei’onms an^ oljservahle. , 1 . have, howe'\‘t‘iy 
doubts whether they hold good mail cases; and it is still, possihhg, 
in spites of what I have previously written, that there may Ini om^ 
form {scMUmgsi) in which the shanks of adult bulls a-re white aaul 
another in wliicli they are fa,wn and spottculf, and 

further, that these two types may iutergrade. 

That the nearest relative of the Rhodesian Gira.lte is O. e, tip- 
pelsldrchi, may be considered certain. Of the latter I ]ia,ve luul 
for comparison the mounted liead and neck of an adult male, a, 
mounted i,inmature female, and the luouutetl head and neck of 
a, calf, as well as a coloured plate in Messrs, do Rotiisehihl and 
Nenville’s memoir 

Elaborating- to a certain extent the foregoing brief diagnosis, 
attention may he directed to the fact tha,t tippelskirvhl and 
thm'mcTofii agree (and thereby differ markedly from ndlmdiildi) 
ill having the triangular space between thtj eye and the nost.ril 
devoid of spots. In the adult male of tlppeMdrcIn , howmau’, tlu,^ 
ground-colour of the whole head is dii-ty greyisli v'hit(‘, wheia.^as 
in thormci'ofii the forehead is chestnut or iimher-hrown, deepcaiing 
into black at the tips of the horns, which are grey in the 
Kilimanjaro race. 

In the Rhodesian Gira.fie the spots on the i-egiuii heliind thc^- 
eye and the side of the lower Jaw are very faintly nuiihed, and 
blackish grey in colour; whereas in the Kiliiminjaro Imll t;hey 
are larger, more numerous, and clioeolate-hrown in colour, being 
deeper in tint than tlie neck-spots (this feature being aist) shown 
in the immature female and the calf). 

In iJm^niorofti the spots on the nei^k are hunit-umhor in cohmr 
and markedly elongated in form, with their terminal ends jagged* 
There are about eight of them in the longitudinal row w.hich 
starts immediately in advance of the point of tlio shouhler, ,!:u 
tippekkirehl tliey are mores nuniex’ous (ten or eleven in wha.t 
appears to be the cori-esponding row), less ek)i3ga,ted, and imuli 
more irregular in shape. 

Compared with the young cow tippelshlrehi^ the spot^s on the 
body of thornicrofti are less numerous, more espoeially on the 
lund-(|imrters, while many of them ime more dcn^ply ineisial on one 
side, although they. ai‘a less jagged in g(,mc3ral contour. Ihm 
spotting 'on tlie inner side of the tliighs and, of the u|)per part 
of the fore-legs is also much less' pronounceih In the origiiml 
description (which was drawn up wiien the specimen was iii the 
basement of the Museum) it is stated that the slmnks of thn 
legs are uniformly fawn, bixt, as a ixmttei* of fact, they lu-e 

inn. Bei. Nat., Zool. ser. 9, vol. xiii. pp. 124, 129 (1911). 

- ,f See Proc. Zool. Soc. 1904, vol. i, p, 219, 
t Op, eit. i>L ii. fig. 1, lettered c, rothBcMldi, 
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rnfous-fawo with very, faint tnu^es of spottiii.c: nearly down to 
thc^ fetlocks ; while from the latter to tlie hoofs they are dirty 
,gi’eyish white. 

'riie foregoioir evidtuK^e clearly establishes the right of the 
'North liliodesian (liraitc to rank its a distinct local race ; and if 
it 1)0 true that the one herd is completely isolated, there is 
probahl}'^ no intergradation with the Kilimanjaro race. 

EXPLANATION OF PLATE LXXXVI. 

Ailult ball of Giraffa Camelopardalis thornicrofti. 


4 th On Antler-Growtli in tlie (JervidaL with special reference 
to FJaphurvs and OifocoUeus (DoreelapJius'), By 
II. L Focock, F.ll.S., FJnS„ F.Z.S., Superintendent 
of the Ganleiis and Curator of Mammals. 

[lioceived and Read Juno 4, 1912!.] 

(Text-figures 108 - 112 .) 


Index. 

Page 

ClaKsifi<!ations of the Corvidaj 773 

Mode of growth of Antlers? in typical Old World Deer 775 

I «teri>retation of the Antlers of JEHaplmrus dmulimim 777 

I nterpretatiou of the Antlers of Odoeoilem sp. ineert. 780 

Date of Antler-change in American and Old World Deer ... 783 (Note) 


Introduction. 

Most, if not all, the attempts that have hitherto been made to 
uudorstand the antlers of Deer and arrive at correct conclusions 
regarding the homology of the tines have been based upon com- 
fjarispns between the fully formed antlers of difierent species. 
This, in iny opinion, is tiie reason wliy there has been failure in 
some cases to 'detect liomologies which study of the growth of 
individual antlers reveals. 

The importance of this question depends upon tlie circumstance 
tliat twenty years, ago ^ Mr. Gordon Oaineron * proposed 'a classi- 
fication of the Corvids, based upon the antlers, as a substitute 
for the classification, founded upon the skeletal .structure of the 
fore feet, which .Sir Victor Brooke had 'Suggested f. 

To make clear the pui^pose of the present paper, it isneces,pary, 
to summarise briefly the rival classifi'eations put,, forwaW '/by These 
two authors. Bir Victor Brooke , divided the^OWvklae into, Two 

, * ‘ The Field/ 1892, pp. 266, 703, 74*1,, SaO.. ' '' . ' 

' . TEz.Ba878,pp,88a-m;', 

FeOC. ZoOL.'SoC. — 1912, ,','*'#2 
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sections. Tlie first, wliich lie eallo*! Teleiiietacarjfi ('ri'iciiiefi!- 
c*u.vpalia.) because tlie clistal ends ot tlie lateral luttaoaa'jKiIs 
persist, comprises the Itoe (Cajrm dm), the Cliinese \\ jiter-] )t‘er 
(ifl/ch’opotes)^ tlie Reindeer {Jimi(jifer\ the Elk (yi/rr),^a,,nd all tlw 
exclusive! j Aineriean deer witili the single exception ol the tA'pa‘al 
Wapiti {(Je7^ry.s canadensis) ; the second, callod l:*lesioiiH‘.ta<*a!*|M 
(Plesioiiietacarpa.lia) because the proximal einls of the lateral 
iiietacarpals are usually present, whereas tlieir distal cnids are 
suppressed, comprises all the (leer of the Old Whirld, excepl’ 
the four genera ineiitioued above, Ijut none of those ot^ iht^ 
New World apart from the Wapiti, Amongst the Old World 
forms tlie most important species for tlie moment jlguriiig 
amongst tlie Plesiometacarpaiia is Pm’e David’s Chinese Dian 
(Maphicriis davidianus). 

Mr. Cameron’s classification was whiely different. Dismissing 
as unimportant the clairacter relied upon by Brookt^, hn. dividiMl 
the Cerviche into three sections: one for the Reindeer with 
antlers in both sexes, the second for the Elk with laterall}' 
extended antlers, the third for the remaining species with mitlei*s 
restricted to the male and erect or suherect. This third se(‘tion, 
which alone concerns ns now, was subdivided into two <‘atogoric‘S 
of species, one comprising those in wliich the antlers consist, as 
in the typical Old MMrkI deer and tlie WTxpiti, of a “hrow-tinw” 
and a “beam,” to use Goixlon Oameiw’s terniinohigy, and f lu^ 
other those in which the antler has, as he tliinks, no l>row-tine 
but consists of a “forked beam,” as in all typical America-n deer 
(except the Wa.piti) and in the Roe and Pero Diivid’s Deer 
amongst the Old-World species. 

Now with regard to the affinities of the species com|)osing 
Cameron’s third division, there is only one point in whirl) there 
is complete divergence between him and Brookc', This concerns 
P^re David’s Deer, a species elnssifieil ]>y Bi‘ooke witli the RimI 
Deer, Sambar, and otlier Elaphiiie stags, and by Oamoron with 
the American forms allied to the Yirginian and Mule Deer, tlav 
correct name of which seems to be Odoeoilms 

So far as I can see, the only h pHori objecdlon to bo riiisod 
against Mr. (Jameron’s system, if we accept bis premises, is that, 
it is based upon a secondary sexual ebameter. Rut althougli bv 
cannot be justifial:)ly consigned to oldivion on that fux*oiu:d;, it may 
be doubted if it would ever have come into sutti.cmmt prominence 
for serious discussion had it not been for the uiKpialified m^ceptai’we 
accorded it by Mr. Lydekker. However that may be, it is clear 
that if Mr. Cameron’s assumption that there is a fundamental 
difference in structure between the antlers of tlie grotijis of deer 
mentioned above is wrong, his classification, based' on that claim, 
goes by tbe board. 

In the^^ following pages I shall endeavour to sliow that Iiis. 
classification is untenable, because a study of the seasonal growth, 

Dorcelaplm and Onriaom are tetter knowh Iwt superseded imm. 
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of .‘■in autter of Pere l)a\'i(rs deer and of an American deer, fil lied' 
to the Yirginiaii, proves that tin* liomolog'iie of the ])row-tiiie of 
the Itlaphiiie 8ta,ge is present in I'jotli — a coiicliisioii which is by 
no means evident from an exaiiunation of the fiilly-forme'd 
antlers, 

Antler-Qrowth in typical OlchWorld Beer. 

In the Zoological Gardens I have I'epeatedly watched, year 
after yef»,r, the growth of the antlers of deer belonging to the 
Eiaphine, Sikine, and Engine types without finding any variation 

Text-fig. 108. 


b 



Early growth-Htageg of Antlers of some Old-WorH Deer. 


A & B. Successive stages observed in Cennts Imncpu. C. Cerinis canadensis, 

I). Musa aristotetis, 

a, the anterior branch or " browvtine” ; 2->j the posterior branch or “ beam” ; 
h, the rudiment of the bez-tine ai’ising from the posterior branch. 


of moment in the method of tlieir development. The antler 
'Starts as an undivided bud. This ' bud then shows signs of 
division into two buds, an anterior and a posterior. These buds 

52 * 
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grailuallyj and witli nearly eqnal rapidity, increase in Ifnigtli, the 
anterior growing forwards and the posterior laickwards. In, tlie 
Bambar- text-fig. 108 , i>) and some t)tlu‘r species they show 
a marked inclination upwards ; so that at one stage antler may 
be likened soniewha^t to a, short-stalked Y, and a.t this or even at a, 
later stage in deer like the Samhar (Rftsa) and others which ha\a‘. 
no “bez”-tine, tlie antler may ])e indifferently described a,s ;in 
uiibranched beam with a brow-tine"’ or as a- “ forked beam ” or 
as a biramons antler. The anterior and posteiior branches some- 
times, as in CenrHS ekli^ grow at approximately tl>e saane speed 
until the anterior has almost attained its limit; but usually the 
growth of the posteiior tine is from the tirst more rapid. Ho\yever 
that may be, the equivalence of the two hra.nches in the early 
stages is pdain enough ; but afterwards tliis becomes less and less 
evident as the posterior branch continues to lengthen and 
develops its accessoiy tines. 



A 


Text-lig. 109. 

P 




Five stages {A to M) ia the growth of an antler of llumrinm ihtmwallL 
£1, anterior bmiicli or brow-tine ’* ; p, posterior branch or beam.” 


These facts ai‘e sliown in the annexed figure (text-fig. 109), 
i^epresenting five stages in the growth of an antler of a specimen, of 
the Sy^amp Deer or Barasingha {Mucm*vu^ duvatwelU ). ' These were 
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sketched on May 13, 16, 22, June 6 and 12. Similar stages may 
be observed in other typical deer of tlie Old ^Torld’^. In the 
Elaphine stags, however, which normally grow a “bez”-tine, 
the biramoiis stage is early complicated by the appearance of the 
bud of this tine, Now this tine has been regarded as a dupli- 
cation of the brow-tine; and in Max Weber sf diagram showing 
suggested homologies of the tines in certain deer the brow- and 
bez-tines are tinted alike, suggesting his adoption of this view. 
Nevertheless I believe it to be quite incorrect, for in all cases 
where I have watched its origin, the bud of the “ bez ”-tine 
arises, not from the brow-tine at all, but from the “ beam.” It 
is, in fact, the basal or proximal tine of the posterior branch of 
the antler. This is illustrated in text-fig. 108, A-O, showing the 
early stages of the growing antler of the Hangul (Oervtis Iimiglu) 
and of the Wapiti (Cervus canadensis). 


Antler-Growth in Fh'e BaindJs Deer (Elaphiirus daviclianus). 

There is no stag vrhose systematic position has troubled 
zoologists so ninch as Ela-phurim. On the one side are those, 
like I3i‘, Gray, Mr. Cameron, and Mr. Lydekker, who, relying 
upon the structure of the antlers of the 'adult, placed the genus 
with the American deer. On the other side ' are those, like 
Sir Victor Brooke, Flower, Max Weber, and others, who, adopting 
the skeleton of the foot as a basis, classified it with the typical 
Old-World species. 

The antlers of this stag have often been figured and desciibed, 
and a good idea of their form in the adult may be gathered from 
text-fig. 110, C, and text- fig. 111, 1, They typically consist of a 
comparatively long basal portion from which two branches arise : 
one long, slender, simple or divided, projects backwards parallel, 
or nearly so, with the auimars back ; the otlier stout, erect, or 
curved slightly forwaixhs, terminates in a pair of strong tines. 

At first sight, these a.ntiers appear to have no trace of a brow- 
tine. This was evidently Sir .Victor Brooke’s opinion, and it was 
adopted by Mr. Cameron and Mr. Lydekker, who, on the strength 
of this belief, boldly claimed that this stag belonged to the same 
group as the American deer, also held to have no brow-tine, 
despite the resemblances in other respects pointed out by Brooke 
between Maphimm and the typical Cervidas of the Old World. 
Prof. Garrod was .more cautious, and frankly gave up the attempt 
to interpret the antlers of Elaplmrns when he remarked that they 
are at present quite beyond my comprehension d’ 

This, then, was the state of the case when my researches on 
the specialised cutaneous glands of Euminants t showed that the 

* Ml*. J. C4. Millais ' (‘Mammals of Great Britain and Ireland/ lii. plat© facing 
p. 140, 1906) lia,s published a series of figures of ■ander-growth , in the BalloWbeer 
(Dama) illustrating precisely the same phenomenon, 
f Die Saug. p. 667, 1904. ■ ' ' ' , . . 

i B. 55. S. 1910, p. 840. y 
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absence of inteivligital glaiulsoii tho feet and thesiuootliiiess ot i*hc 
iiitegmneiit between tlielioofsin Kktfhuinfs eor!*()j'K>i'.-itied Sir\ i(*tor 
Brooke’s views as to tlu> relationsliip l.^etweeii this aiiiujal a.iid sure 
Old World (leer as Ham, Rurnyus, and ijervn.^. and u’eaJoauMl to 
a corresponding degree the claim tor lH>t\v«‘f*u it aJid idui 


Text-tig. 110. 





IJiup’aui i)f thti Aiitkrw of I'uur ot‘ Cervitte, ta tlu^ 

estntltNlit'd in tlurt pH]K‘V. 

A, Cervus. B. Hus<(. C. lHhq^lmriw. B. 

€f, antaior un(! ]) 0 stetw ‘braiidi. In A and .B %\w. antev.iur Itraneh w eultal tlia 
‘‘ btew-tiiw ” ami tho pustenor hraiicli the ‘MioamA B 5h 8omowhat inter- 
mediate between A and O. They cliftbr oolleetivdy from, I) in havin;ji‘ tins 
anterior branch well developed. In D' it is small and ' 'conccabHl liehiisd tho 
liighly developed posteriox» branch. 

Telenietacarpal specieSj in all the members of wliicli examined by 
me,,' belonging" to the genera Mazamaj Odomilem {T)oTedaphm\ 
^Oapr&oluSf Itcmgifer^ and Alm^ the skin between the , hoofs m 
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Tliinkiiig, for these reasons, tlia.t tiiere must l)e sonic Haw in* 
tlie claim that the antlers of (Ulfeivfuiala.iiiiaitaJly tToiu 

those of, say, I suggested the following liomologios ]u. 

Rasa the antlers have a slant, ha,se, a. short undivided anterior 
lirancli or brow-tine, and a lai‘g<.i divided postei'ior la’ancli oi* 
beam ; in Elaphunis they Imve a. longer liaso, a. very largt^ divided 
and more erect anterior branch or broW“tine,and a (‘oiTCspoiidingly 
reduced, comparatively slender, divided or inidivideil posterior 
branch or beam. 

This, however, was a mere guess, wliich 1 was iiiiahle to , 
substantiate I')}'- any evidence of much value. Believing, how- 
ever, tliat the growth of the antlers in KlaphtrHs wouhl linall}' 
settle the question one way or the other, I aske<l Lord Ta,vistock 
if he would kindly observe the 2)rocess for me on one of tlu.^ stags 
at ’Woburn. This he was good enough to <lo, and sent me in 
addition the series of sketches reprodticed in text-figure 1,11. 

These sketches show', in my opinion, that my gi.iess was.s, as 1 
expected, correct. In the first three stages tlie antler is litth^ 
more than an excrescence dividing into an anterior and a posterior 
bud. In the fourth stage the bavSe is hegiuning to lengtlieii, the 
anterior bud to grow' upw'ards, and the posterior Imd nea,rly 
straight backw'ards. This process continues during the succeetling 
stages, the anterior branch gradually taking tlie lead in size a.nd 
importance, and becoming divided <iistally into two tines. J can 
see no escape from the conclusion that the anterior find |)osterior. 
buds of the very young antler in this stag are the homoi<,)gues of 
the corresponding buds in the young antler of the Earasingha 
{Riice7%ms chivaiweMi) shown in text-fig, 109. 1.1'iat l,>eing so, 

it is clear that the anterior Ijranclt of the antler of Elapkvrus is 
homologous with the brow-tine” and the ])Osterior brfuicli witli 
the ^'beam of the antler in the lied Deer, Bfimhfir, Barasiiighfi, 
and other deer characteristic of tlie Old World. Idio diflercmeus’ 
betw'een them are mainly a matter of sizea,nd direction of growth ; 
that is to say, they are differences of degree and not of kind 


Anthr-Orowih in a Epecles of Odocoiletis. 

Writing of the antle,rs of the typical A.meriean Deer, Mr. 
Lydekker said A large amount of misconception lias arisen, 
with regard to the structure of the antlers of tliis group. In 
1872 the late Dr. Gniy rightly termed tlie single upright |)roiig 
arising from the inner siile of the low'cr part of tlie beam of the 
antlers of the Yirginian Deer the * subhasal snsig’ ; but this snag 

* Tlie sulxliviKioii of tlic aiitenar tvaiich of the antler in ISlapfmnm ia, of course, 
no argimient against it being the hoinologue of the “brew-tine,” for tbo latter not 
infrec|xieiitly, though abnomisilly, rrodnees an additional snag in Ekphine and allied 
groups of deer. la some species indeed, as in the Irish BIk and Germs elM^ it, » 
commonly and normally provided, with supplenrenimry processes, 
t ‘ Beer of All Lands/ p. 240, 
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Sir Tictor Brooke incorrectly identified witli tlie l)row-tine of 
tlie typical Old World deer. Tliis error ims keen pointed out by 
Mr. A. Gordon Cameron, [who stated that] these cha.racteristic 
tines have nothing in common with the true brows of Old World 
types, and rise vertically from the inner side of the beam between 
the coronet and the main furcation, usually converging at the 
apex. They are subject, in common with the antlei*s that pinduce 
them, to all kinds of eccentricities; are frequently forked or sub- 
palmate.” 

Mr. Lydekker write^s as if Mr. Oamerons dicUmi settled the 
question at issue : but it does not appear to me that iiiucii weight, 
can be n.ttached to the I’easons adduced by the latter for his 
dogmatic denial of the truth of Sir Victor Brooke’s interpi'etation 
of what Gray called the “ subbasal snag ” in the Virginian deer. 
Except that the tine in question is situated on the inner side of 
the antlei-, there is no great difference between it and the brow- 
tine of the Old World stags, which is highly variable in direction, 
as a comparison between the antlers of, e, g., Cenms ciffinis and 
Rusa aristotelis will show. ITot less does it vary in size and 
structure even in nearly allied forms, as is testified by Dam a 
dama, where it is large, by Dmna mesopotmnica, where it is 
sometimes almost suppressed, a.nd by the Irish Elk, belieTed to 
be a Damine stag, where it may be palmated and branched. 

The question to be settled, then, is this Does the position of 
this tine on the inner side of the antler in the Virginian deer 
preclude its being the homologue of the brow-tine situated on the 
front of the antler in the Old World deer ? Study of the growth 
of the antler justifies, in my opinion, a negative answer to this 
question and shows that Sir Victor Brockets opinion was correct. 

Early last year the Society received from tlie northern part of 
South America a male specimen of Odocoileus^ whicli I cannot 
determ iiie accurate! y . It is smaller and browner than a V eneziiela 
specimen identified a-s 0. samnnarvmi^ but is otherwise very like 
it. Its antlers are short, with the beam curved forwaixls in tlie 
upper portion and ending in two tines, an anterior and a posterior ; 
while on the inner side, near the base, arises the so-called sub- 
basal snag.” 

The growth of these antlers was very instructive. They started 
as a simple excrescence, which soon began to divide into an anteiior 
and a posterior bud, the only difierence between the antlers at- 
tins stage and those of a typical Old W orkl deer being that the 
anterior hud was slightly internal and projected a little inwards 
as well as forwards. Nevertheless the two buds were perfectly 
visible' in profile view. The appearance of the antler at this 
stage is shown in text-fig. 1 12, A , taken on May 1 2th. , Four more 
stages of the growth are repi‘esented in the following figui^es, A- A, 
taken respectively on May 22nd, May 30th, June 6th, 'and 
June 17tl}, which show vexy max'kedly the gradual assumption of' 
an apparently more internal positioii by the anterior branch, its. 
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Text~i\^. 112 . 





^ Fiva stages (A lo J?) in tlu^ growth of an Antler of an .American Doer {fkloeoikm 
gp. incerfc.), showing that the ** suhbasnl anng” (a) and the “forked 'heftin’^ 
{p) were respectively the homolognes of the “hiw-tine ” iwid the heain of 
the typictil Old-World Beer. Compare JB With dg. 108, 1), 
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point of attacilnneiit to tlie posterior braiieli being completely 
concealed from the external aspect in the last three stages 

111 view of these fa.cts, I do not think it can he doulited that 
tlie antexior hi id which develojis into the ‘"snbbasal snag” in 
Odocotlem is tlie homologue of tlie antexior bud wliich forms 
the brow-tine in (Mrtms. In tliat case the siibhasal snag and 
the ^‘brow-tine” are bomologoiis sti*uctm‘es passing under different 
names, and to sta,te that Odocoileus has no brow-tine is merely 
playing with terminology. 

If this interpretation of the stimcture of the antlers mElaph/urus 
and in the species of Odocoileus above referred to be, as I believe, 
-correct, it shows that these two genera are widely divergent in the 
very point upon which relationship lietween them has been claimed 
to exist, and that the likeness, sucli as it is, between the antlers 
of Elaplmriis and of the Mule Beer (0. hemiojius), for instance, 
wliicli has the so-called forked antlers without a brow-tine or with 
the merest vestige of it, is purely a question of parallelism in 
development ; that is to say, it has been brought about by growth 
and modification of fundamentally different parts of the antler. 
In the Mule Deer the anterior branch or brow-tine is to all 
intents and purposes suppressed, pi*actically the whole antler 
being composed of the posterior branch or “ beam,” which is 
highly developed and heavily tinecb In Elapimrm, on the 
contrary, the principal part of the antler is composed of the 
antexior brancli or ^’brow-tine,” which attains a large size and is 
divided into two prongs, while the posterior biunch or beam 
remains compaivatively small and slender and projects straight 
backwards as a long often undivided prong. 


^ * Iti connection with the date of antler-change in tins Stag, attention may he 
directed to its approximate coincidence with that of the typical elaphine deer of the 
Old World ; that is to say, the antlers were in the velvet during the summer months 
and functional during the autumn and winter. They were shed in the early spring 
and at the time of writing (July 8) the new antlers are nearly full-siKed though still 
in the velvet, exactly as in our Wapiti, Red Deer, Japanese Beer, and other Old 
World species. The same is true of a .specimen of Odocoileus amerieamis. On 
the other hand an e,xamp!e of Mmdma which shed in April 1008, and again 

in April lOOO, did not repeat the process till May 1911, He then carried a pair of 
antlers for & months ; and those that started to grow in May 1911 are still on his 
head. Thus Dr. Scharff (* Distrihution and Origin of Life in America,’ p, lll)ps 
mistaken in saying that the antler-ohango in American deer takes place at a quite 
different time of year from that of Old World deer. It is well known too that the 
time of antler-change at all events in some tropical Old World deer is highly variable 
within specific limits, For instance, one example of C. ducmicelU in the Gardens 
regularly carries his antlers till about the end of May, while another of the same 
-sptjcies has antlers at least half their full size at that time. 
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47. Folycluetti !:ron'i tlu‘ (Auist of N'orili Aiiicnica.— 

Pai-t L BKHiniLiisjc, wiili n lloviscM'l Taj4o of"! illjissi- 
iicatioii of: the Genus SpiraHii^^. I>y liwiiKK 1 j. M» 
Ftxell, B.Sc., F.Z.k^., Doinonsirator ot' Zoology a-iul 
Held Fellow, Beclfonl College, University ol Uondon, 
[Uticeived Mny 0, 1913: UeudJ luui 4, 1913, J 


(Plates LXXXYII.-^LXXXJX.^*'") 


IkpEX. 

Jponmfus tlmsn, syi. n 787 

'FroMa jmvijica, sp. ri 788 

Chissitiaitiou of Sj^tirorhin 7i>3 

FrofoUeaiijiira^ suPgea. n 798 

Spirorhis (unhfiateraUs, sji. w 7PH 

8, raeem(miSf^).\\ 799 

B, medms, sp, ii 800 


General Gharacterwtics of ike Family Be 


'puli(la\ 


L Tube calcai’eons, nearly always a,tta.ciied to rocks or otlou* 
siibstratuin for some part of its length. 

2. Generally one or more liranchue on dorsal side terminatod 

by an operculum. 

3. Thorax, generally provided with a thoracic membraiu^, 

'representing the fused cirri and having (ttBun.lly 7) 
segments. 

4. Gland shields in thorax only. 


Genus Beepula Linn6 ( 12 ) 1707, Iddlippi (21) 1844. 
Generic clmraeteristics t : — 

L Collar set<e of liayonet- shape, with spines at base of ]:ila«,lo. 

2. Operculinn funnel-Hliaped, with Humorous radii ending in 

serin, tions on ma,rgin, 

3. Gnciiii with only a "few large teeth. 

1. Seepula coiitjMBiAHA Jolinsoii (9), IhOL (in, LXXXVXi. 

fig. 1.) 

Ihish (3),^ 

Berpnla Columbiana Moore ( 19 ), 1909. 

Specific characteristics 

1. Anterior abdominal ' set«e with Haring fringed ends, short 
and deeply em!>edded, posteriorly repkce<l ])y small fasciitlea 
of' very long stiff* spines. ' 

* For.etplanatiou of tk? Plates seep. 805. , 

't Ab ' attempt is lieve suaimanse btiefiy the geuerio and .isUteiftA 

cliaractetmtics in a procedure has not previotisly been adopted,' go ' 

far as i know, and it wilfyo doubt, m s'oihq at som©' future time, 

to modiiy such clmracteristics, but, ip ,the pretfeut'ebufus'od stafckof our «y:$t#mtiu 
Serpuhds, this seems'td'.be a ubtee likely :tQ'''elikluat^ 
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2. Uncdni geneittlly 0 or 7 teetli, the anterior one being the 
lai'gest (fig8, 202 k 203 Johnson, 9). 

:■>. Yeiy |}irge size (tig. 1) with luimerous alxloniina] segments, 
30 to 54 l)ra;iichiie and from 80 to 1()0 serrations on edge 
of operculum. 

Numei'ous qiecimens from Departure Bay, Dodds* ISTarrows, 
a,nd two from Puget Sound (Prof, Kincaid’s collection). 

Isolated tubes are to be found attached to the nndei*sicles of 
stones on rocky shores near extreme low-water mark, and small 
colonies may be found above this level in rock-pools. 

In other places attached to rocks near low-water level the 
masses of large white calcareous' tubes are veiy striking — they 
4ire thick and often finely ridged, the lower parts being much 
intertwined, the free distal ends often ovei'grown with Polyzoa, 
iS^pirorbiSy etc. 

The brilliant red colour on the branchial crown may involve 
the wliole of the gills and operculum, or these may be colourless 
except for the tips, or they may be barred and mottled in a 
large variety of ways. The remainder of the body is generally 
yellowish. 

As regards collar, thoracic membrane, and operculum with its 
tubercles, this species agrees very closely with B. f^ermictdaris, 
so fully described by Bt.- Joseph (24. pp. 328-'335). Johnson (9) 
presumably has made it into a new species on account of its 
very much greater size with corresponding , greater number of 
abdominal segments, bi-anchi® and sez'rations on operculum, 
together with small differences in the setse and uncini. He 
cannot, I think, have examined many specimens, for he states 
that the functional operculum is on the right side (9. p, 432). 
The position of this in the genus Serpnda may be right or left as 
shown by Zeleny (27, p. 34), but out of 50 specimens that 1 
have examined 28 had it on the left, 21 on the right, and the 
remaining specimen had' one on each side. Oonseq_uently, when 
he' says that there are about 100 seirations O'U the edge of the- 
opetcuhxm, I cannot think,, that Bush (3) is justified in recording ' 
this'' as 'a distinction between this species and B. splemUns with 
'127 to 150 serrations, ^ 

Moore (19) gives '140 for the one specimen of B. cokimbimm in 
'which he 'OO'Unted. the;'Se,rratzbns. In my specimens th'ey''''yary 
from 'about 80 to' lOO-r-'the'. number apparently increasing with 
age. ' , 

Another distinction .given by Bush - is that there are' in 

A. columhuim^ ^^'but 250 abdominal segments ■ in ' a leh^h of 
55 mm./’" whereas Johnson says;“ 250 oi" more*’ ('9. p. 432),' and": 
she gives 31'3' as 'the' number in a specimen "of her so-called 

B. spim(km, nf 'which she' 'does' not' state the" 'size, and 190 ih a 

Hpeoimen 35’'mm.''Iong, ' The^.';'%ureS"Speak for themselves I'' 
think as creating"'notM'ng'"but confusion. In 15 of my specimens 
the avetage,' number, of abdominal segments w^as 230, including 79 
in a specimen' '10 mm. long, 142 in a specimen 41 m'nn long, and 
3'10 'in' one '81 mm., 'dong. , \ 
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Tlie third point of differs non ii:iven l>y i'hi.sli is iJud, X. rolnvi- 
hiana has more niiinmms hi’n/n<rliiav-™54- in rs’icdi IoIh* as .i^iva'n 
by fjolmson — tluin lior X. f<,»r \vlu<di sli<‘ rnaords *!5 |;o 

ho pa.irs. 

Ill tlie specimen of the foriiHa' spedes counted by Moort^ (19) 
there M’ci'e only d8. One snudl specinion of niini' had only i H, 
blit) the genera,!, nuinher ivas fro,m ,‘>0 to hO on ea.cli side, oiuyoi* 
two largo specimens luiving as imtny as fO - the imnibor gihaan 
by Jolmsoin These faots s,!io\v cl(,'a,rly i. think that X, sy>/a/a/e/^s- 
is a quite iimiecessmy species and cjui l:>e included in X. cebo/dw/va/y 
which in turn, as pointed out by dolinsiui (9, p. 400), may bt^ 
identical Avitli S.jtihesll Baird, for wliich liowe;\"cr no sa;tisi'a,ctoiy 
description was gi\’-en. 

iSTuinerous large free Selenidia in tlu^ tropliozoitc stag(‘ werii 
found in the aiiiuentar}^ canal of iu‘a,r!y every s{K‘ciim‘ii of 
8n cohimhidtia, cxa.iuiued. 

Genus UiiuciOEiiA Benedict, (1), 1B8(1 

Generic cbai’mit eristics :■ — 

L Collar seke and iincini similar to those of Hm'p^du. 

2. Operculum M^itli comparatively .few radii forming a. sca.lIopcMl 
margin to the funnel and with cons|,)icuous basai pm- 
cesses, 

2, Crucugeiia zYGoruoiiA Johnson. (PI. LXXXYI'L fig. 2.) 

Serpnla zpgophara Johnson (9), 1901, 

Crmigem zygophora Bash (3), 1905, 

Specific characteristics : — 

1. Branchia) a])out 80 pairs with long filnmeutoiis emhs to 

rachises. 

2. Operculum thickj sliallow, witli about 30 railii and ll rounde<l 

processes at its base; attached by along pedicle. 

One specimen from I'higat Sound was 45 mm. long. A Hiiuiller 
incomplete specimen came from Victoria (fig, 2), Anotlier*^ 
sp.ecimeii was only 7'mm. long and had a mucdi tluniu>r opm'ca;du:irn 
but seemed otherwise similar, 

3, ClWCXOEEA IIIIIEGULAEW Busli (3), 1905. (Id* LXXXl’VIi, 

fig. 3.) 

Specific charactei-istics 

1. Branchim much Xoiled and witli comparatively short fila- 

mentous ends to rachises. 

2. Operculum irregular, apex of funnel displaced wentrally and 

the, posterior and lateml walk deeper ami rolled overTo- 
some extent. Xot more than two basal processes /wliich 
may, liOweveiy be' bi-lobed md atoched' by long stout 
;:pediae(fig. 3).^ ^ ■ 

: , : , About ■ 1 2 Speeimens , from ' the C^aniabi outside . I)opaitui%; Bay ^ 
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a,nd one from Dodds Narrows. Di'.ptli 15 to 25 fathoms. Tubes 
geiiorolly solitaiy, attached to stones, shells, old wood, etc. Only 
one specimen is .recorded by Ihisli from Jmieaii. Tubes much 
coiled, "with ilaring* ends and one or two other conspicuous ridges 
at intervals indicating the flaring end of a younger tube. Young 
tul)es seem to develop witlx a centimetre or so attached more 
or less straight along tlie substratum, tlien to coil xiidifierently 
to right or left, and only at a much later stage, if at all, to ascend 
and form the flaring end. 

General colour pale orange, the branchias and operculum 
variously mottled and barred' with red. Pinnas sometimes 
golden ; ova greenish. Length varies from about 14 mm. to 
50 mm. (fig. 3). 

Largest diameter of operculum 1*3 to 4*5 mm.; the latter had 
32 radii forming a thick scalloped edge. The pedicle was biflrl 
and contracted at the top just before joining the basal processes 
of the operculum (fig. 3). Setje as figured by Bush (3) ; in tlie 
posterior region of the abdomen the ordinary seta? are replaced 
by small fascicles of long slender spines. 

Genus Apomatus Philippi (21), 1844. 

Generic characteristics: — 

1 . Operculum globular, teinninating a. gill retaining its piiin^B. 

2. Some thoracic setse bladed sickles (seta? of Apo7naizis} 

(fig, 4 c). 

3. Terminal dorsal gland present. 

4. Apomatus timsii, sp. n. (PL LXXXYII, figs. 4^-4/'.) 

Specific characteristics : — 

1. Collar setiB simple tapered blades (fig, 4 5). 

2. Braiichia? about 40 pairs with pinnae nearly to the ends of 

racliises. 

3. IJncinigeroiis toil begin on third setigerous segment. 

4. ITncini with numerous small teeth, the posterioi* one larger 

wfith terminal enlargement (fig. 4 /). 

5. Abdominal setie more or less siekle-sha'peci with some long 

filiform ones in the last segments. 

Eleven specimens fx'om the Channel outside Departure Bay in 
about 20 fathoms. This is the first time apparexitly that the 
genus has been recorded from the Pacific Coast of America* 

The tubes are solitary, adherent, and sinuous — one was' attached 
siloiig its whole length to a portion of the Hexactinellid sponge 
Aph'ocattisUB %vhitememanus* 

When full-grown about 80 mm. with 1 50 abdominal segments 
(fig. 4:0). 

The branchial racliises are much coiled and almost colourless, 
with pairs of red spots up their ■ outer surfaces and only short, 
filiform extremities — the pinnsB appear green vine to the contained 
blood. The thorax is more or dess orange or red, dhe; thickened 
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ridges bearing the tori being esperinlly d4,‘e|> in eolour. ,A})- 
vkntieu pinkish; there is ;i, short anhn-ior as(‘t.ig«*i‘ofis region, ninl 
.posteriorly iienrly eovering tlu^ last (‘eni-inieire or so of tlorsnl 
surface is a, chalky white stra,]'eshajHMl raistMl glainhila.i* arcst. Hus 
is the tes’ininal dorsal gkiud rneut.ioned by Hi,.. -dost ‘.pli (24) as 
possibly serving in tlie construction of tln,^ tube. it tapCM*s 
a.nteriorly ainl ends abruptly posteriorly just abov(‘ i,he \’ertical 
slit-like anus.* Along nearly the wljole of this gl'inilula.r rtgiori 
tlie ordinaiy abdomina.l setfc are rejdaced by .fascicdcs of a.borit li\'e 
slender <tapilla.ry setie without blaxles and nearly e(pia.I in lengii! 
to the width of the abdomen a.t this pla.ee. The eolIa.r Is entire 
ventrally and has a deep incision on. ea,ch side— the lateral lobes 
being continuous with the wide thoracic inenibrane. 

The functional operculum is large and tra.nspa,rcut a.nd carriod 
l>y tbe second hranchia from the (lorsal sitle. 1,1u‘ pedicle is 
generally coiled twice like the other gills; except in very young 
specimens there is a small cln})-shaped one lorminahing the 
Ijranchia on tlie opposite side. 

All the collar seta> a.nd most o,f the otinn* thoracfic. sotje luive 
..simple narrow l>lades; amongst them in the ijosterior thora.cic 
fascicles a.re to be found a few of the typical l)la.ded sickles 
{fig. 4 c). The alHlominal setie are more or less sit'klc-shapCMl, 
though they ea.sily become fohled (figs. 4<^/jc) or straiglitemal 
<mt, 

Several of tlie specimens examined were nuKh smaller and 
ihviously young forms, with 70, 83, 101, 114 abdominal segments 
and fewer branchiae than in adult specimens. 

Genus Peotula Bisso (23), 1820. 

Generic characteristics 

1. No operculum. 

2. Gollar setm simple tapered blades (fig. 0/)). 

3. Terminal dorsal gland present, 

.5. Protula PACIFICA, sp. u. (PI. LXXXYII, %s. 5 a /.) 

Specific characteristics : — 

1. Tentral lobe of collar notclied, 

2. Abdominal setm somewlmt sickle-shaped in the anterior 

^ region, narrow terminal bladed ones posteriorly. 

3. ' Unxiinigerous tori extend from segment 3 to the end of the 

abdomen., 

4. Uncini with numerous small teeth, tlie posterior one long 

with a bulbous extremity (fig. 5/). 

5. Thoracic mtm sim|>l© blades with' sometimes a few setm of 

, Jpofmt'us' posteriorly; ■ ■ ■■ , ■ . ^ , 

* ,In section the ^landjs seen to consist of ©pitheiiil cells crowded witlrspherieal 
grmtlm which stem eMily, with iron' haamtoicyite'hut not with IMaficldi Tiic 
«tendis 'apparently michanged by the preMiice 'of haddRAh#: prtsetvativcH and 
'dherefete does pot appear to he cftloareous. ^ ,v 
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-Three s})eciineiiH t'roin FMirway Gluiiiiiel outside Beparture Bay 
ill ahoufc 30 fa.thoin.s ; one from Puget hSoiiiid (Prof. Kincaid’s 
colkH’-thiii), Eo tube. 

Tiie speciuieus were colouvlevss except for the braiicliia>, wliicli 
a.ppear greeuisli due to the contained blood. Bown the outer 
sale of each branchial mchis was a line of opaque wiiite spots. 

The branchial ci*own (I0~lh mm, high) easily fal].s off, leaving a 
scar ; the rermiinder of the body is 38 to 60 unii. long, rather more 
tlian one-third of which ivS thorax. This is bimd and flattened 
wdtli nearly parallel sides (hg. 5«) and the usual 7 setigerous 
segments. The thoracic membrane is very wide, with an entire 
nmrgiu which can extend bejmnd the seta3 but is generally 
considerably crumpled. Tlie collar is notched in the median 
ventral line and has a deep fissure on each side. The inward 
coil of the stout base of the branchial crown is seen on the right 
side of the specimen in fig. 5 «■. It takes 1| to 2 turns inwards 
and upwaiffs, the shoi*t inner gills reaching about the same 
height as the outer long ones. An interbranchial meml^rane 
connects the lower third of the gills, of wliicli there are about 
60 pairs having small closely placed pintice almost to their 
extremities. At the Junction of the bi'anchhe with the stout 
ba.sal membi'ane wliich citiries them there is a slight ridge 
visilde externally, and at this place on the inner side arises 
the oral membrane, which is continuous across the median line 
and up each of the spirals. On the dorsal side of the mouth is 
another shorter membranous lip. 

Uncini begin on the third setigerous segmeiit. Tliey have the 
characteristic shape (fig. 5/*). The first two millimetres or so of 
the abdomen is achaitous, nearly round, and of smaller diameter 
tlian the wide tioi'so-ventrally depressed part which follows. 
The ventral surface has deep segmental grooves showing 83-" 110 
segments, and a wide fecal groove wdiich turns to tlie light on 
reaching the thorax. Laterally the short tori are raised on 
distinct parapodial processes which extend to the posterior end 
of the body. The last 30 or so segments on the doisal surface 
are covered witii the calcareous-looking gland w’iiich anteriorly 
tapers off to two points, suggesting'^ paired origin. 

In section the gland is seen to occup)?' nearly the whole 
thickness of the dorsal body- wall, the longitiidinai muscles being 
pushed towards the sides. Nearly ail the cells are' crowded with 
the spherical granules or globules which stain easily with iron 
Immatoxylin, and are apparently similar to those in- the glandular 
cells so frequently found in the epidermis. 

This hind region' of the abdomen has very long set® which 
extend 2 mm. or more on each side but are easily broken. At 
first sight they appear to be simple spines veiy slightly 'bent at 
the extremities, but, with .high magnification, a narrow striated 
wing may be made out (fig. 5e), shorter set® 'found these 
are more distinctly , winged ■ (fig. 5 d). The 'other 'abdonunal 
segments .have ventral fascicles containing about: 13 short,,.' stout, 
; PeO'C. Zoom Soc.~-19l2,'NohmL 
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soiiiewlia.t sickle-slia.ped setic (fig. 5 c). These setae M^ere, un- 
fortunately, not examined before being preserved, and as 
St.-Josepli (24. p. points out, a lengthened immersion in 

alcohol tends to reduce the curve of the sickle. 

In general structure this species resembles /I capensis McIntosh 
(13) fairly closely, but diiiers in the shape of tlie setm and 
lincini : in the latter respect and in some other points it differs, 
too, from P. diomeilece Benedict ( 1 ). There are many character- 
istics distinguishing it from P, supe^'la Moore (19) and other 
Pacific species that liave been described, P, aiyplia Bush (3) 
might possililj be a young specimen of this same species. 

Genus Chitixopoma Levinsen (10), 1883. 

Generic characteristics 

1. Ho thoi*acic iiiembra.ne. 

2. Oollai* setm with fin-like expansion at base of blade. 

3. Some of the other thoracic setas are sickle-shaped. 

4. Abdominal setm geniculate. 

5. Xlncini with 9 or 10 fine teeth, the anterior one being 

lax'ger and blniiter than the others. 

6. Operculum with horny phrte. 

6. Ghitinopoma oebenuanbica. (PL LXXXVIII. figs. 6 a-6 e.) 

Serp'ida tritpueier Fabricius (7), 1780. 

Ilydrokhs nomegica var, gronlandica Morch (20), 1863. 

Ilydroides (?) grUnlandim Malmgren (14), 1867. 

Chilimp^oma fahricii Levinsen (10), 1883. 

Specific characteristics 

1. Bodies elongated, somewhat cylindrical. 

2. About 6 pairs of branchite witli ends free from pinme. 

3. Gperculum enclosing cential stalked vesicle. 

Humerous specimens from Departure Bay and neighbourhood, 
one incomplete one from Yictoria. In thictk sinuous tubes 
adherent to shells, stones, etc., and having a very conspicuous 
dorsal keel generally ending in a spine overlianging tlie a.perture* 
One tube was U-sliaped with the two ends close together. The 
largest specimen was about 12 inm. long (fig. 6 a). The whole 
animal was practically colourless, the pedicle of the operculum 
and the branchim sometimes having faint tra,nsverse Imnds, and 
the contents of the alimentary caxial. were in some specimens 
dark red. 

The branch ise varied very much in number (from 6 to 8 in each 
lobe) and some were frequently found in a rudimentary state : 
one specimen had 7 in the right, and only 3 fully-developed 
functional ones in the left. The operculum was in every case 
on tlie left dorsal side, and I have found no trace of ri' secondary 
’ on© on the other side. 
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The full”gro\vii branchii-e had about 17 paii's of cilia, ted pinna?, 
which stopped short some distance from tlie top of the rneliis 
leaving a fairly long iilM,ment.a,iy end. In sections the racliises 
are seen to be strengthened externally by a thick layer of cdiitin, 
which also forms a protecting layer round tlie pedicle (tig. 6 (/), 
and is continuous over the operculum with the thick horny plate 
on its top. This plate was often covered with sand, and many 
specimens had infusorians, etc. attached to it. The central 
coeloniic space in the pedicle is lined with peritoneum provided 
with very large conspicuous nuclei. There is a small vessel 
running along its whole length and enlarging in the opercular 
Clip into a spherical vesicle (2g. 6 e), Tliis is tilled with a finely 
granular ];)recipitate, and from its wall and general appearance 
seems to correspond ivith tlie bx’anchial blood-vessels of the 
ordinary gill racdiises, though I <lo not see tliat it can have any 
respii'atoiy function. It is apparently suspended in a fine 
reticulate connective-tissue which easily slirinks aivay from the 
epithelial cells ; Levinsen, in his original description (10. p. 203), 
suggested that it might be a new opex‘culum forming in the old 
one. 

Tlie collar is very wide — the entire ventral lobe l>eing generally 
refiexed — the latero-dorsal lobes are continued down the dorsal 
side to between the second and third thoracic setxe, wheie they end 
abruptly, giving the apjxearance of a short tliora,cic membrane. 
This was a consfcaiit characteristic in both small and large 
specimens. I have not seen it referred to before, but do not 
think it necessary on that aecoimt to separate this as another 
species. 

"With the large collar seta? (fig. 6 5) are a few shorter curvetl 
forms with very narrow blades. 

The abdoniinal seta? agree with those described by St, -Joseph 
(24) for the genus (fig. 6 c). 

Tlie abdomen is long and slightly dorso-ventraliy flattened, 
with 25-40 segments. The tori contain about 17 mieini, but 
there ai*e only a lew setm to each segment. The dorsal longi- 
tudinal muscles are greatly 'developed — there is a small fascicle 
of ventral ones on each side of the wide faecal groove. The large 
ventral nerve-cords are separated from one 'another. The 
epithelium, co'iisists of low columnar cells with numerous gland- 
cells containing the usual spherical masses which stain easily 
with iron hamatoxylin. 

This species seems to agree very, closely with that described 
by Bush (3) as Miffdopamatopais occidentmlis, ' T cannot under- 
stand why this form with no thoracic membrane and,'^‘ trumpet-' 
shaped abdominal setw is put in a genus, 'of which 'Bfe- Joseph 
writes (24. p. 264): II m’a fallu creer un 'genre nouveau 
HyaZopomatopsu pour le ffyahpomatus la-ngerhdnsl EbL et le 
//* marenzelh^'i Lang., qui par la presence d’une membrane 
thoracique . . . ne pouvaient rentrer, comme Tavait dii reste 
'prdvu;, Langerhans, dans " le' ;genre Epcdopomatm tel quo Tavnit 
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deOiii Marenzeller.’’ St.-Josepli also gives as another 

elia.r;ictei*istie of his genns Ilycdopomatopsis^ the presence of 
capillai*}’^ setje in till the abdominal segments, 

(lenns Spieoubis Dainlin (6), 1800. 

(Pis. LXXXVIIL, LXXXIX. figs. 7-16.) 

Generic characteristics and Schemes of classification : — 

1. (Jalcareons tubes coiled in a dextral or siiiistral sj)ii'al. 

The method of coiling and the mailings on the tube have 
been irsed by Bnsli (3) in drawing tip Table I., but the 
coiling of the tubes is variable {cf\ figs, 8 a and 5), being 
determined to a gi-eat extent by tbe nature of the sub- 
stra-tinri, and as Ganllery & Mesnil (5) have already 
pointed out there is no constancy in either coiling or 
markings. 

2. PraiicliiiB are constant in different species, the operctihnn 

with terminal calcareous plate, always occiuring as the 
second on the concave side (h e, the right in dextral forms 
and left in sinistral ; since the animal lies with its back 
towards tbe siibstmtum). 

3. Tboracic segments generally 3 — tbe fiivst having only doiml 

sete — the two following have on each side an ixncinigeroiis 
torus a.s well. In the subgenera given the prefix Fara~ 
by Oaiillery k Mesnil an extra toms (and in 8p. can- 
celktPiis a fascicle of dorsal setsB also) is developed on 
file concave sale of the animal ; this condition has been 
described in the following Table of Classification (p. 794) 
as 3| setigei'ous segments. 

Ill Sp. amhilaUralis^ sp. n., there are four complete setigerons 
segments, although the fourth on the convex side is very reduced. 
This specimen therefore approaches the hypothetical Frosph'orlns^ 
described by Caullery k Mesnil (5, p. 233), who point out 
tliat the genus Fpirorbis lias been evolved from other Serpulidai, 
which have the characteristic greater number of thoracic segments, 
by a gi*adual i*eduction. I have therefore placed this species in a 
new sub-genus Froiolmos 2 nrau 

4. AMominal segments 8-40. 

Between the thorax and the abdomen is a more or less long 
a setigerons region — often crowded with ova. The spermatozoa 
develop in tlie posterior setigerons segments, 

5. The thoracic setse are distinctive and the difierences are of 

use as specific characteristics. Table II, given by Bush 
(3. p. 261) is drawn up with regard to these and the 
direction of the coiling alone. 

As a rule, the first thoracic segment has some slender capillary 
setm’ forming the inferior part of the fascicle (fig, 14 fi)— the 
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superior ones, referred to as collar seta’, are distinctive, tliey may 
have simple blades (fig. 13) or there may be a distinct iiii-like 
expansion at the base of the blade (figs. 7, 10 11 «.). In tlie 

ease of sinistral forms Caullery & Mesnil referred the former 
to their sub-genus Ronianchellcb, putting only those with a distinct 
fin in the sub-genus Lmosiyira, In the species 8. verriica and 
8. evolutus Bush and 8, ^mdius, sp. n,, however, the setffi are 
intermediate between these two t 3 ^pes, having blades which are 
faintly notched (fig. lia\ showing an indication of a superior 
blade and inferior fin. Consequently I propose to do aw’ay with 
Caullery & MesiiiFs sub-genus Romcmchella altogether— taking 
La’os’pira to include all sinistral forms witli tiiree setigerous 
segments : it thus comes into line witli the otlier three sub-genera 
proposed by Caullery tfc Mesnil {cf. Table of Classification). 

The secomi thoracic segment has only ordinary bladed sette, 
diflering very little from one species to another. 

The third thoracic segment has some ordinary bladed setae, 
blit generally also some bladed sickles as found so generally in the 
genus Apoiiiatus (fig. 14 e). 

In many Pacific species there are present instead of the 
ordinary bladed sickles a peculiar shorter form which appears 
almost fringed at the extremity" (fig. lOc), 

15. Abdominal ventral setae general!}^ geniculate* 

7. Uncini similar in tliorax and abdomen — plates with the free 
edge provided with fairh" numerouvs fine teeth, the anterior 
one being larger than the others. 

The following Table of Classification has been adapted from 
that given by Caullery & Mesnil in their excellent paper on 
8pirorbis (5) to include such of the Pacific forms as have so far 
been studied. These authors pointed out that such a modification 
would possibly be necessary. 

Unfortunately the majority of the new species described by 
Bush (2, 3, 4) fi*om California, Alaska, and Japan cannot be 
included owing to absence of information as to the number of 
thoracic segments. Two or three of the species are established 
on details as to the tubes alone- 

Sub-genus Parahexiospika Caullery & Mesnil (5), 1897 
(modified). 

Characteristics r — 

L Tube dextral, 

2. Thorax with 3| setigerous segments. 

7. Spirorbis viteeus Pahr,, 1780. (PL LXXXVIII. fig. 7.) 
S&rpula vUrm Pabrioius (7), 1780. 

Spirorbis mtrem Mbrch ( 20 ), 1863 ;..Malmgren (14)jT867 y 
Levinsen (10), 1883; Caullery & -Mesnil d(5) A 897 ; 
Moore (17), 1902; Bush (3), 1905, 
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specific cliai'acteristics ; — 

1. Last thoracic segment on tLe right has no seta*, 

2. Collar sekc with iia-like expansions a.t base of (lee[>ly sorrati^l 

blades. 

tb Some setm of thir<l segment bla.ded sickles. 

4. Embrjos incubtited iu the tube. 

This Kspecies was cpiite common on stones and i‘ 0 (^ks fi-om the 
Departure Bay region and from Victoria. 

TTie tubes vary a good deal but are always translucent, with 
the wlioids piled on one another. The wdiole tulie measures 
about 2'r> imii. in diametex' and the apei‘ture about 1 mm. across. 
There are various markings on the exterioi*. Hometimes a 
ridge along the median line ends in a slmrp projection a.bove 
the aperture — in the grooves on either side of this there may 
or may not be scalarifonn markingvS. Young specimens have 
shells as figured for this species by Levinsen (10. fig, 11), older 
ones were ridged more like iSp, canceMatns (10. fig. 18), The living 
animals wei'e briglit pink iu colour. Gills 7, each noth six pa,ii*s 
of long opposite pinme, opercular plate a shallow funnel. About 
20 abdominal segments, 

Sub~geuus Dexiosiujia (Gaulleiy & M'esnil, 1897). 
Characteristics : — 

1. Tubes d extra]. 

2, Tiiorax with setigerons segments. 

8. SpfRORBis sriiuLLUM Linuc, 1767. (PL LXXXVIII. 
figs. Sa-Sc.) 

Serpnia spirillimi Linno (12), 1767 ; Fabidcius (7), 1780. 
fSplroHds spiriUtim Malmgren (14), 1B67 ; liCvinsen (10), 
188B; Caullery Mesixil (6), 1897; Mnore (17), 1902; 
Bush (3), 190i 

Spirorbls lucidm Montagu (16), 1803; Mfireh (20), 1863; 
Malmgren (14), 18()7. 

Circeis arnuyneaua Saiut-Josepb (24), 1 894. 

/Spirorhis horoaUs Eewkes (8), 1885. 

. Specific characteristics : — 

1 . Collar set® geniculate (fig. 8 c). 

2. Operculum witliout brood-pouch. 

3. Concave plate of operculum has a slight projection (talon) 

on under side. 

Two varieties of this species were fairly common in the Departure 
Bay region and at Victoria, growing on calcareous polyzoa,' 
seaweeds, etc. The discoid form grows only on smooth surfaces, 
Laminaiian thalli being often extensively covered with specimens. 
These' were very fiat, regularly, coiled tubes— the, spiral; with' 
1| to 3 coils measuring *5 to 2 mm. in .diameter (fig., 8, a).; -'""The 
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ascending variety in some localities is much more coinmon than 
the discoid one, and it grows to a much larger size (fig. 8 5), often 
attaining a height of 5 mm. It was generally found with its 
lower coils overgrown with an orange Bryozoan growing on 
Glmtopterus tubes. 

The living animal had a reddish colour, wdth a colourless trans- 
parent operculum. A string of pink ova extended along the tube 
beyond the posterior end of the body in some specimens. There 
were 3 thoracic and from 12 to 20 abdominal segments. 

The collar setae attain a length of *27 mm., much larger than 
those figured by Caullery & Mesnil (5. fig. 4 6), they resemhlo 
more closely in shape those given for S- armoricanus (5. fig, 5 h). 

The difierences between these two species %vere pointed out 
by Caullery & Mesnil (5. p. 199) to be quite unimportant. All 
that they could summarise were that Sp, armoricanus (Circeis 
arnioricanics St.- Joseph (24. p. 350)) was slightly larger, had more 
abdominal segments (16-20) and a reduced talon to the operculum. 
They record having seen intermediate forms themselves, and the 
above observations as to variation in size, the number of abdom- 
inal segments, and the collar set^e consequently confiiiii their 
opinion that Sp, mmioricaniis should he considered as a variety 
only of Sp, spirilliini. 


9. Bpiborbis pusilloides Bush (3). (PL LXXXVIII. figs. 9 a, 

jS, pusillus Caullery & Mesnil (5), 1897. 

Mera pusilla Bt.- Joseph (24), 1894. 

Xon 8. pusillus Rathke (22 a), 1836. 

Specific characteristics :* — 

1. Collar setm of a more or less geniculate form (fig. 9 a). 

2. Embryos incubated in operculum. 

3. Setm of 3rd thoracic segment sickle-sha^ped. 

4. Hepatic pigment reddish brown. 

On stones from TayloPs Bay, Gabriolo Island. This animal 
agrees in all important points with the full description by 
St,- Joseph (24. p. 351) for Mem ptisilla. The collar setm are a 
little more distinctly angulated at the base of the blade (fig. 9 «)? 
but they have not the typical geniculate form described by 
Caullery Mesnil (5. p.' 202). They are inxich shorter than 
the seta? of the second segment and are Alecidedly hooked. 'The 
extent to which the seta are hooked lias been pointed out by 
Bt.- Joseph to be reduced by preservation (24. p., 338), so that 
this does not seem to be a very important point. 

The opercular brood-pouch is somewhat cylindrical and bound eel 
proximally and distaliy by calcareous plates, the talon is, reduced 
to a small quadrangular projection* 

The abdomen' ,has eight , segments, 'With' .large, 'more 'or, less 
sickle-sha,ped setsC' (fig. 9 b) and 'an, ^tigerous' 'anal S'egm,ent. ,, 
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Siib-geniLS Proto i,iov. 

1. Tube sinistra,!. 

2, Four complete setigerous segments to thorax, 

10. Stirorbis AMBi lateralis, sp. n. (?]. LXXXYJII. 
figs, 10 (g.) 

Specfific cliaracteristies : — • 

1. Collar setm very large, conspicuously sernited blades with 

fill-like expansion at liase (fig. 10 a)* 

2. Operculum witliout brood-poucli. 

3. Talon of operculum with large book-like process (fig, 10 b). 

4. Home setm of 3rd segment have fringed ends (fig, 10 c). 

5. Some setae of 4ti][ segment ordinary bladed sickles. 

6. Abdominal setm brusli-like (fig. 10c), 

7. Dorso-biteral brood-poucb. 

Several specimens on the inner sides of shells of Balmms 
nubilns from Dodils Narrows, 15-25 fathoms, Ihibes forming 
translucent sinistral spirals measuring 3 to 4 mm. across. The 
surfaice is distinctly corrugated outside, highly polislied inside ; 
the aperture measures 1 miu, in diameter. 

Eranchi© 12 — 6 on the right, and the operculum with 5 
others on the left. The pinnae extend upwards and reach the 
same height as the rachises. The opercular j)late (fig* 10/;) 
is very like that of S. coniu-arietis Marion & Eohretzky (16). 
From close to the point of origin of the pedicle arises a wide tube 
wliich passes across the dorsal surface beneath the left hiteral 
lobe of tbe collar, and enlarges into the thin-walled hrood-sac 
which. lies along the dorso-lateral surface on tlie right side. Tliis 
structure has never, so far as I am aware, beeii described before ; 
it is figured and more fully described for X. race'niomis^ in wliicli 
species it was first seen. 

Collar wide and entire ; the collar sot© rather more than 1 mm, 
in length (fig. 10 a). Set© of 2nd segment very numerous, all 
with simple blades; these n^jpear again in the 3rd fascicle, and 
with them some shorter bladed set© with their extremities more 
or less curved and fringed (tig. 10 c). The set© of the 4th timracic 
segment are few in number; on the convex si<h5 of one spociinen 
there were three bladed sickles (fig. lOr/) and three witlx plain 
blades. , Tlie uncigerous tori on the 4th .segment are also smaller 
than on the two preceding, especially on the right (convex) side. 
The thoracic uncini are about 90 fi long and have 20-25 teeth. 
Those on the abdomen are only 25'^ in length. About 50 of 
the latter make up each of the tori wliich are very distinct on 
the 18-20 abdominal segments: they begin quite close to the 
posterior end of the thorax — ^the anterior asetigerous region of. 
the abdomen being very short. 

.. The' collar .set© in . this form seem , bo have beeir specially 
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developed, for according to Caullery & Mesiiil (5) tbe possession 
of blade and fin is not a primitive cliaracteristie, oiicl tliey are 
also very large ; possibly they are specially developed in correla- 
tion Avith its habitat in rapids where the tide runs from 7-*9 knots 
an hour. The presence of the specially deA^eloped brood-pouch 
might perhaps receive a similar explanation. 

Sub-genus PARAL.mspiRA. 

1, Tubes sinistral. 

2. Thorax Avith 3^ setigerous segments. 

11. Spirorbis racemosus, sp. n. (PL LXXXIX. fig. 11.) 

Specific characteristics : — 

1 . Collar setae A\uth fin-like expansion at base of very coarsely 

serrated blade (fig. 11 a). 

2. Operculiiin Avith massive talon having lateral Avings and a 

hook on ventral surface (fig. 11 6), 

3. Tliin-Avalled dorsal or Literal brood-pouch attached to the 

thorax at the base of the operculum (fig. 11 d). 

4. Some setae of 3rd fascicle bladed sickles (fig. lie). 

A few large specimens fi-om Ban Juan Island on barnacle- 
shells overgroAvn Avith calcareous sponge; smaller ones from 
Channel outside Departure Bay. Depth in both places 15 to 
25 fathoms. 

The largest specimen measures 5 mm. across the spiral ; the 
tube is corrugated and generally rather loosely coiled, leaAing a 
central hole. 

Branchiae 13 — 6 functional ones on each side; radii ses have 
short tapered extremities without pinme ; operculum not unlike 
that of mihilateralis, but the talon rather more massive and 
its outer concavity almost hemispherical and filled with debris. 

The collar set® are very large (fig. 1 1 a ) ; the ' 2ncl fascicle 
consists of plain-blacled set®, and the 3rd contain some fringed 
sickles as well. There is a' distinct third uiieinigeroiis torus on 
the left side (fig. 1 1 <7) ; the uncini have the usual shape. 

There are 21 well-max^ked abdominal segments, each with three 
or four brush-like set® and along asetigerous anal segment. The 
brood-pouch: with' its 'distinct wide stalk seems to be peculiar to 
this and the last 'described species of Spirorbis : it does not appar- 
ently^ replace a gill, for the calcareous operculum is developed as 
usual on the' 2nd to the left. ■ The sac has a very thin wall, the 
large ova causing 'marked protuberances on its surface^ the 'whole 
somewhat resembling a bunch of grapes (fig. 1 1 «i). 

Sub-genus ITeosmra, 

1. Tube sinistral. A 

, , 2. T'horaX'WithS setigerous segments, ; 
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12. Spirorbls ASPERATUS Basil (3)5 1905 ; Sitka. (PI LXXXIX. 
tig. 12.) 

Specific characteristics : — 

L Collar sekc with simple bhules. 

2 . Operculiini without brood-pouch, 

3. Calcareous plate of operculum thin, with large lateial wdngs 

on its talon, 

4. Some setae of 3rd fascicle short fringed sickles (fig. 12), 

others with long narrow blades. 

On an old Serpulid tube inhabited by a hermit crab. One 
specimen only. The opaque sinistra] tube shows conspicuous 
growth-lines, and the whorls are somewhat piled on one another. 

There are 12 or 13 reddish gills nearly hidden l)y the high 
collar, above wdiich the operculum projects for some <]ista.iice. 
Tlie alimentary canal was greenish and the ova along the dorsal 
surface salmon-pink. The abdomen consisted of about 20 
segments. 

13. Spirorbis validus Terrill (26), 1874. (PI. LXXXIX. fig. 13.) 

S, verrma Levinsen (10), 1883. figs.-fCaullery Mesnil 
(6), 1897 ; Moore (17), 1902. 

S. validus Bush (3), 1905. 

Specific characteristics : — 

L Ail thoracic setiB with long, finely serrated, narrow blades 

(fig. 13). 

2. Operculum with brood-pouch. 

3. Opercular plate (Bush (3), pi. xliv. figs. 11 -1 4). 

4. Branchim 13. 

On old shells of Balamis mdllus from Dodds .Nai‘i*ows, 15 to 
28 fathoms. 

The tubes were smooth, sin is tral, and opa(|iie, measuring 3 mm, 
in diameter. Tim operculum was colourless and transparent, 
with a lai’ge sac-like brood-pouch wliicli wrs, however, empty in 
specimens 'Collected onBeptember 1st. Tlie gills and tliora,x were 
of a bright orange-red colour, thoracbises being tliick witli n double 
row of small pinnca extending inwards at riglit angles. Abdomen 
with 25 segments having a few seta^, some l>cing somewhat 
geniculate, others small hooks (Xhisli, pi. xxxvii. figs. 5 & 6), 

14. Bmrorbis MKDins, sp» n, (PL LXXXIX. figs. 14a~-14e.) 

Specific characteristics : — ■ 

L Some collar seta^ with shallow posterior notch (fig, 14rt). 

2. Operculum without brood-pouch. 

3. Oalcareous plate of operculum very large and of character- 

istic shape (figs, 14c d!). 

4. Some setm of 3rd segment serrated bladed sickles (fig. 14 c). 

,, From Oliannel just outside Departure Bay, Large flat tul)es 
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thick and opac|ne, slightly rongliened, but •vvitiioiit definite gro-wth- 
lines. A slight median ridge and sometimes one on either side ; 
the aperture has, however, an entire margin and measures 2 mm. 
across. 

The animal is of a uniform brick-red colour, and its total 
length is 4’5 in in ; there are 14 branchiae — 7 being joined at 
tlieir bases and situated on tlie right side; the other 6 func- 
tional ones are joined with the operculum on the left. Each 
rachis has a thin membranous projecting flap which wraps round 
the outside of the next, and thus gives rise to a series of imbri- 
cating* semilunar membranes just inside the base of the collar. 
The total height of the gills is 1 mm. There is a very wide 
thoracic ineinbraiie on the right side which almost envelops the 
•whole animal. The calcareous plate of the operculum is 1*5 inm. 
along its long axis ; the outer side is concawe and generally 
covered with sand ; the talon projects obliquely in-waids and has 
large wing-like expansions at the sides (figs. 14 c & d). The 
collar setce (fig. 14 a) appear to be in an intermediate stage between 
plain bladed form and that with a distinct fin-like expansion at 
the base of tbe blade — in one specimen I could find none of these, 
only forms with the ordinary blades. In the 2nd segment there 
•were numerons setae of the normal kind, and the 3rd fascicle wms 
made up of bladed sickles (fig. 14 c) and ordinary bladed setae. 
The two tori in the thorax consisted of uncini of the ordinary 
shape with ahout 20 teeth. In the abdomen were counted 20 to 
25 segments, and the setae were of the ordinary geniculate type. 

15. Spirorbis langerhansi Oaullery & Mesnil (5), 1897, and 

Bush (3), 4905, from Panama. (PL LXXXIX. fig. 15.) 

Specific characteristics : — 

1. Collar setae with, fin-like expansion at base of coarsely 

serrated blade (fig. 15), 

2. Embryos incubated in operculum. 

3. Operculum of characteristic shape (5. fig. 22). 

On tubes of Serpida columhiand from DepartuiT Bay. Tubes 
small, marked with lines and ridges. 

The structure of the animals a.gi*ees with the description given 
by Oaullery Mesnil (5- p. 217). They are 1-2 mm. long, 
the abdomen being broad, with a long asetigex^ous region followed 
by 9 short setigerous segments. 

16. Bpieorbis morohi Levinsen (10), 1883 (Oreenland); Oaullery 

& Mesnil (5), 1897; Bush (3), 1905. (PL LXXXIX. 

figs. 16 a-1 6(1.) 

Specific cliaracteristics : — 

1. Collar set^ about, 12, with ^ fin-like, .expansion at base of 

coarsely serrated blade (fi,g. Ifia). , 

2. Exnbxyos incubated in operculum' (fig. 46 A)*, ' / ' 

3, , Branchiae 8. ;4', 
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Nnnieroiis speoiinens on tnbes of Serp’nla cohmnhkma from 
’l>e|iai*tiu'‘e Bay. Tlie opaque tul)es are preaseO together with 
their ends shmcling erect, their bases being fo'ergrown with an 
eTK‘rust;ii)g sponge ; the surfaces arc free from regular inarhiiigs, the 
apertures being circular and measui'ing about 1 mm. in diaineter. 

The anininls vai*y in colour, some being almost colourless, but 
were generahy some shade of red or hiowm 

The Ksetm of the 2nd and 3rd thoi'acic segments Im.ve long, very 
narrow, delicately seriated blades (tig, lOc). A few of the 3}'d 
are shoi*tei‘, with small posterior blades ; these probably represent 
straightened sicldes (fig. IfitZ), 

There is a, dec^p collar and a wide thoracic membrane on the 
iright side only — this traverses the ventral surface obliquely 
towards the end of tbe thorax and covers over several segments 
of the abdomen. The gill imdiises are thick and Irive long 
pinn®, tlie seven normal respimtory ones are mther taller tha.n 
the one bearing the operculimi. The latter is protected at 
its extremity by a convex calcareous crip which extends nearly to 
tlie base of the brood-poucli on the ventral side. Tlie top is 
ipiite opaque and slightly bilobed. Fifteen oi' more large reddisli 
ova, were contained. Abdominal segments 20-29 with normal 
geniculate set®. 

17, Spieorbis yariabilis Basil (3), 1905 ; Sitka, 

Specific characteristics : — 

1 . Collar set® coa,rsely seiTated blades with posterior fins. 

2. Operculum without brood-poneh. 

8, Talon of operculum wuthout projections. 

On stones and tulies of fierptda cohimhicaia from Departure 
Bay and neighbourhood. Thick tubes about 1 mm. across wdth 
tlie outer wiiorl spreading over the others to some extent ; suihace 
markings were not very distinct. 

General colour bri(;k-red, with cerise ova along the dorsal 
surface. 

Branclnko 8 (inelmlhig operculum), are nearly hidden by the 
high collar. The thoracic memhra.ne on tlie right side is very inucli 
developed. Tlie opercular plate had a marked couca\'ity on its 
outer side, and a small almost central talon projecting inwards* 
The" set® agree with tliose described by Bush (3). The alxlominal 
segments varied, a great deal in number, from 15 to 28. 

18. Spirorbis quadranoularis Stimpson (25), 1853. 

Bph'orhis quadrangularw Morch (20), 1863, and Bush (3), 
1905. 

Spi-rorhis fahrim Malmgren (14), 1867. 

ASpirorhis carinatm Levinsen (10), 1883 + (11), 1886 + ^ 
Montagu (16), 1803. 

, BpirorUs affinis Levinsen (10), 1883. 

'Spiroffm 'qrarmlaiifS' Moore, '(17),; 1902 (?) Oaullert & 

' kh "'"hlesnii (5), 1897. ' ' , , 7 
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Bpecific characteristics : — 

1. Collar setie finely stria.tefi blades with basal fin, 

2. Operculum with large br< )Ocl -pouch. 

3. Convex calcareous cap with long cylindrical projection 

(figs. 14, 15, pi. xliii., Bush (3) f905). 

Victoi'ia ; two specimens only o])tained. 

Tubes measure 2 and 3 mm. n.cross respectively ; each has a 
very conspicuous median ridge and two lateral ones, the outer 
one being at the top of the perpendicula.r outer wall. Tiie stria- 
tions on the blades of the collar sehe could hardly be distinguished 
at all. Some setcC in the tliirJ fascicle were serrated, bladed 
sickles. The collar and thoracic membrane were well developed 
on the right side, and there was a long asetigerous region 
following the thorax. There were 12 abdominal segments with 
geniculate seta. 

Most of the specimens described in this paper 'were obtained 
during a stay at the Marine Biological Station, Departure Bay, 
Vancouver island, in the summer of 1911. Mr. F. A. Potts 
kindly collected those fiom Puget Sound and some others: I 
should like to take this opportunity of thanking him, also the 
Bev. G. W, Taylor, F.B.B.C., Curator of the Marine Laboratory, 
Departure Bay, for his kindness and help with regard to dreilging 
arrangements, and Dr, Marett Tims for his advice and assistance 
throughout. 
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EXPLANATION OF THE PLATES. 

Plate LXXXVll. 

Fig. 1. Ser^ula columhiana from left side, X -ii. 

Fig. 2. Crucigera sgffopfiora, anterior end from right side, X 2. 

Fig, 3. Cnicigera ir regular is, whole animal from right side, X 2. 

Fig. 4. Apomatus timsii. 4«., whole animal from the right side, X 3, d.g,, dorsal 

terminal gland ; 4 6, collar seta, X 3U0 ; 4 e, bladed sickle- shaped seta 
from thorax, X 300; 4:dy crumpled atiterior abdominal setn, X 300; 

4 e, short posterior abdominal, setii X 3oO ; 4/, thoracic uncinus, X 300. 

Fig. 6. ^Brotula gtacifim. 6a, ventral view, X I*; ob, thoracic seta, X 300; 

5 c, anterior abdominal seta, embedded up to the dotted line, X 200 ; 

5 d, short posterior abdominal seta, X 300 ; 5 e, tip of long posterior 
abdominal seta, X 300 ; abdominal unciims, X 300. 

Plate LXXXVIII. 

Fig. 6. CkUinop&ma grcenlandica. 6 ct, dorso-lateral view, X 2; 65, collar seta, 
X 460 ; 6 c, abdominal seta, X 460 ; 6 d, transverse section through 
pedicle of operculum, v.s. stem of vesicle, X 55 ; 6 e, transverse section 
through operculum showing vesicle (a) suspended in a loose connective 
tissue, X 48. 

Fig. 7. Sjoh'orbis vitreus, collar seta, X 220. 

Fig. 8. 8jsiro7'his spirillum, ^a, tube of discoid varietj’’, X 48; 8 5, tube of 
ascending variety, X 10 ; 8 c, collar seta, X 200. 

Fig. 9. Spirorhis pusilloides. 9 a, collar seta, X 460 ; 9 5, large abdominal seta, 
X 400. 

Fig. 10. Bpirorhls amhilatcr'alis. 10 tr, collar seta, X 220; Ip 5, calcareous plate 
of opercuhnn, lateral view, X 48 ; 10 c, seta from 3rd thoracic segment, 
showing fringed sickle-shaped, extremity; 10 ordinary bladed sickle, 
from 4th segment (twisted end); 10 e, brush -like abdominal seta, c-e, 
X 220. 


Plate LXXXIXE 

Fig. 11. Spirorhis raremostis, sp, ii. 11 a, collar seta, X 220 ; 11 5, calcareous plate 
of operculum, X 48 ; 11 c, seta from^ 3rd thoracic segment, X 460 ; 
11 d, dorsal view of whole animal showing stalked, brood-poiich, X 12. 

Fig. IS. Spirorhis asperatus, seta from Srd thoracic fascicle, X 460. 

Fig. 13. Sphwbis mikhts, collar seta, X 460. 

Fig. 14, Bpirorhis medius, sp. n. 14a, collar seta showing shallow posterior 
notch, X 460. 14 5, ordinary capillary seta from 1st fascicle, X 460. 
14 c, calcareous plate of operculum, dorsal view, showing talon and 
lateral wings, X 16. licif, latero-ventral view of opercular plate, 
show'ing flat talon with lateral wing-like projections, X 16. 14 e, ser. 

rateil bladed sickle, X 460. 

Fig. 16. Spk^orhis langerhansi, collar seta, X 460. 

Fig. 16. Hpirorhis worc/n. 16 a, collar seta, X 220. 16 5, operculum containing 
ova, lateral view, X 48. 16 c, narrow seta of 2nd and 3rd fascicles, 
X 220. 16 df seta from 8rd fascicle, X 220. 


Pkoo. ZOOL. Soc.— 1912, No, UV, 54 
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MR. 1). SETII-SMITU ON A RARE iOllY. 


EXHIBITIOirS AMD HOTICES. 

May 21, 1912. 

Sir Ei)M17NI> G. Loder, Bt., Viee-Prosidoiit, 

ill the Oliair. 

The Secretary read the following report on the a.dditioiis 
made to the Society’s Menagerie during the inontli of April 
1912:-^ 

The iiimiber of registered additions to the Society’s Menagerie 
during the month of April last was 29 L Of these 165 were 
acquired by preseiitatioii, 61 by purchase, 17 wt^re received on 
deposit, 8 in exchange, and 40 were born in the Gardens. 

The number of departures during the same period, by deaths 
and removals, was 189. 

Amongst the additions special attention may be directed to : — 

1 RiippelFs Guereza {Oolobits ahjjssiidcus ocMentalis) <d> from 
the Southern Oameroons, deposited on April 29th. 

1 Black Jaguar {Felis o?ica) $, from Bara, purchased on 
April 12th. 

1 Capped Langur (Semnopithecus pileatus), 2 Elands (Tcmro-- 
tragus oryx\ 1 Common Camel {Camelus clTomeclarim)^ and 

1 Ursine Tree-Kangaroo (fiendrolagm 'ursinus)^ born in the 
Menagerie. 

A collection of birds from Columbia, presented by W. K, 
Pomeroy, Esq., E.E.S., on April 6th, containing amongst others, 

2 Purple Jays {GyamoGorm: affinis)^ new to the Collection ; 1 Hai*py 
Eagle {Thrasaetiis hcmpyia) ; 2 Severe Macaws {Ara severa) ; and 
2 Golden Tlangnests (Icterus xanthornus), 

2 Lammergeiers (Gypaetus harhatits)^ from Russian Tiirkestrin, 
purchased on April 19th. 

I large Reticulated Python (Python retirndaUis)^ from the East 
Indies, presented by Rowland Ward, Esq., F.Z,S., on April 19th. 


Mr. A. Beayney Peecival, F.E.S., exhibited a number of 
pbotograplis and lantern-slides of Game Animals from British 
East Africa, including a tine series of the Reticulated Giiaffo. 


Mr, D. Seth-Smith, F.Z.B., Curator of Birds, exhibited two 
living specimens of a rare Lory, Calliptilus solitarms^ from Fiji, 
and remarked that Dr. Philip H. Bahr had recentl}^ brought 
home two specimens which had died. The specimens exhibited 
were from a collection of eight brought home alive by Mr. Rood 
Tarte, of Taviuni Island, one of the Fijian group, where this very 
beautiful species was still abundant, its numbers having been 
veiy considerably reduced in the other islands by the introduced 
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mongoose. The exhibitor referred to a recent note on the species 
by Dr. Bfcihr in ‘ The Ibis’ for April 1912, p. 293. 


Mr. G. A. Boulenger, F.Z.S., read a paper entitled 

Second Oontributioii to our Knowledge of the Yarieties of the 
Wall-Lizard.” This paper was a continuation of one published 
in the Society’s ^ Transactions ’ in 1905, and dealt chiefly with the 
variations of Lacerta muralis in South-Eastern Europe and South- 
Western Asia. It also contained a supplement to the first part, 
thus completing an account of the varieties, of which about thii'ty 
were regarded as more or less definable, the author endeavouring 
to show the inconstancy of the characters adduced by some her- 
petologists in assigning specific rank to a number of these forms, 
connected liy many gradations, Mr. Bouleiiger hoped to support 
his statements by a number of photographic figures of specimens 
selected out of the enormous material which had passed through 
his hands in the course of his study of this polymorphic and widely 
distributed lizard. 

This paper will be published in the ‘Transactions’ in due 
course. 


June 4, 1912, 

E. G. B, Meabe-IYxVLDO, Esq., Vice- President, 
in the Chair. 

Mr. E. G. Boulengee, Curator of Beptiles, exhibited a clay- 
ball containing a cocoon of the African Lung-fish {Protopterus 
mmectens) presented totheSociety by Capt. J. A. M, Yipan, F.Z.8. 
He briefly alluded to the habits of the fish and the formation of 
the cocoon, and gave an account of the method to be employed in 
order to release the fish. 


The Preservation of the JTatim Fatmia of Great Britain. 

Mr. E. G. B. Meabe-Waldo, Yice-President of the Society, 
introduced a discussion on the Preservation of our Native Eiuna, 
in which Mr. A. Heneage Cocks, Dr, F. G, Bawtrey Drewitt, and 
Mr. Stewart Blakeney (who sent a written contribution) joined. 
The necessity of creating public opinion on the matfcer was urged. 
It was agreed that the laws with regard to birds were sufficient, 
if administered strictly. With regard to mammals, it was the 
opinion of those present that the use of steel traps, instead of 
snares, for catching rabbits was chiefly responsible for the ex- 
termination of wild cats, martens, and polecats in many parts of 
the country, and ought to be suppressed. 
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DIL HANS GAUOW ON OVARIES 


PAPIES. 

48. The One-sided Rediudion o£ the Ovaries and Oviducts in 
the Aniniofcaj with lieniarks on Mamnialian Evolution. 
By Hans Oadow, M.A., BIi.D., lOiiS., E.Z.S. 

[Received May 31, 11)12: Head June 4, 1912.] 


Anatomical Structure and Development 80S 

Sanguine morphologists reckon tdiat it takes about ten years 
for their discoveries to find their way into a text-book. It 
takes a generation to eratlicate erroneons statements^ especially 
generalisations, out of such books, since most of them are 
repeated from others without consultation of the immense host 
of original papers. And it is apparently hopeless to expect the 
enthuskist or amateur to appreciate the difference between a 
generalising text-book of comparative anatomy and a zootoinieal 
account. It means progress for a branch of science if we can 
inscribe upon its statute-book a few lines of true generalisation, 
which, if there be no hedging, require no longer any concrete 
examples to be mentioned. If only partial generalisations are 
possible, of course the exceptions are to be recorded and every 
new case is welcome, until their accumulation in turn permits of 
being summartsed. Then let there be drawn a line, and let the 
discoverer of further cases keep his peace unless he has something 
new to say. 

The condition of the bird's ovaries and oviducts is a ease in 
point. The main facts have ])y now become ancient histoiy and 
general knowledge to the zoologist, so ancient that the original 
workers liave been forgotten, as much as the name of the 
originator of the term morphology. 

That the ovaries aaid ducts of l)ir<ls are one-sided v;as probably 
known since time iminemoriah Ferrault * de^scribed and hgured 
them in the Ostrich without further comment. In the year 1810 
Wolf mentioned tha.t he luicl usually found two ovaries in the 
Sparrow'-liawk, a fact duly incorporated by Tiedemann f in his 
excellent work, which reveals him as a zoologist far ahead of his 
time. Next, Spangenberg+ figured the right ovary in a Duck. 
Barkow§ described the occurrence of riglit-sided rudiments of 
the female generative apparatus in various other birds. Emmert || 
observed e(|ually large right and left ovaries in the Sparrow- 

^ PBBKAirrT : M6«oires pour servir k I’kistoire naturelle. AiiKstordaia, 1736. 

f Tibi>bmanh : Aaatomie imd Natur^joschichtcder Vogel. 1810. 

X SpAxaENBEiiG : Disquisitionos circa partes geiiitales foemineas Avium. Oot- 
tiagm, 1813, 4to. 

§ Baekow: Von der Kloalce verscbicdener V6gel. Meekers Ardiiv f. Armt. u. 
pibys., i&m, 

{} K'Mmbet: Reibu. Authenriet'.s Archiv. 
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h;iwk and some other Aecipitres. When Nitzscdi made ids 
anatomical contributions to Naumann’s ‘ Natimgeschichte ’ he 
knew already of quite a number of cases of doable ovaries. 
P^. Wagner^'' added to tlieni in his Lehrbuchj and still more in his 
Beitriige. He describe<I the cases of donlde ovaries accompanied 
by double ducts ; he knew that vestigial ducts are much rarer 
than ovaries, and was well aware of the fact that even in Aecipitres 
with double ovaries there may be no traces of a second duct, etc. 
Staniiius t added further cases in his Lehrbuch, It was, how- 
ever, mainly owing to Wagner’s lists that Dunieril could give a 
genei'al summary in GuviePs posthumous edition of his ^ Anatomie 
comparee,’ published in 1836. Owen t also felt justified in 
summarising without referring any more to special cases. On 
p. 247 of his work he says : — The symmetry [of the ovaria] is 
soon disturbed by concentration of development in the left 
ovarium, the right one remaining stationary, and ultimately, in 
most birds, disappearing.’’ On p. 249 : ‘‘ Subsequently the left 
oviduct alone proceeds to grow ; the right is stationary, or 
shrivels ; occasionally it may be discovered as a rudiment in the 
mature bird, but usually all trace of it has disappeared.” 

Still further instances of abnormalities have been described 
and even figured without adding to or upsetting the generalisa- 
tions quoted above. In most of the geneinl text-books and 
others, which have occasion to mention these organs, the 
([notation of certain birds has become a regular stock in trade, 
always the same, copied from one author by the next, who in 
turn is quoted as the original authoidty by the more popular 
writer. 

So far as I know, I was the first to give a possible explanation 
of the one-sided reduction, and I translate here what I wrote in 
Bronn’s ‘ Thierreich,’ p. 842, published in 1890, “In all Ifirds 
only the left ovary is completely formed and functional ; the 
right is present in most cases, and may even produce unripe eggs, 
but these degenerate later and seem never to become free. In 
coiTolation herewith the right oviduct undergoes early reduction ; 
at most it persists towards the cloaca as a ligamentous strand, 
may be even as a tube which opens into the cloaca. This one- 
sided development of ovary and oviduct may be i-eferable to 
saving of space. Two completely developed, hard -shelled eggs 
would scarcely have room in the belly, and we may add that even 
in the left oviduct two complete eggs seem to be very exceptional, 
if such ever occur. In Reptiles, however, both ovaries and ducts 
are equally developed.” 

This idea could not have been expressed more guardedly than 
by the following sentence in the ^Dictionary of Birds,’ p. 783 : 
“ This one-sided suppression of the organs may possibly be 

^ Waonee : (1) Lehrbuch der vergleichenden Atiatomie, 1834. 

(2) Beitrage 35OT Anatoneie der Vogel. Abhandl. Munch. Akad. 

Wiss. ii. 1837, pp. 271-283. 

t Stan^tus’s Lebrhuch der vergieichenden Anstomie. 1846. 

X Owen : Anatomj of Vertebrates, 'rol. it 1866. 
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refera])le to tlie inconvenience that might be caused -were each 
oviduct to contain an egg i-eady to be deposited.” Mr. Giiiiii 
takes a reporter's liberty by substituting i'or “ inconvenience ” 
various gruesome ca.lainities, as fracture of tl'ie egg-sliell, rupture 
of the oviduct, and even peritonitis ! After thus having tried to 
throw ridicule ufion my generally accepted notion, he assures us 
that such evil sequences need not be assumed at all because 
of tlie frequency with which Falconi(he are found, with paired 
ovaries, 'which are obviously functional.” TJien lie proceeds to 
distinguish lietween several theoretical possibilities besides the 
only actual condition, namely, that in which the functional organs 
are those of the left si<lo. 

I^ot a single case is known of a completely developed right 
duct, whilst the left is vestigial. Further, I withdraw the state- 
ment made in the ^ Dictionary of Birds/ that “ but 'witb rare 
exceptions only that [ovaryj on the left side becomes functionaJ.” 

Functional,'*’ I regret to say, was there used in a loose way, 
since the right ovary not unfreqiiently forms I'ather large eggs. 
But strictly it should be called functional only if any of those 
eggs ever became ripe, f. e. burst from the ovary. We know 
that even relatively large ovarial eggs, even those of the left 
side, can nndei.*go complete reduction 1*. 

Mr. Gunn, however, taking for granted that growing eggs in 
both ovaries mean that both are functional, and that, although 
two ovaries may not be a necessity, they must be better than one 
(a principle which has j)roduced the double-barrelled gun), has to 
face the question whether one oviduct can serve two ovaries. 
We are told that ‘Hhere is not much evidence for or against this 
supposition,” and that ‘‘there seems no physical objection to the 
open end of the tube swinging across the mid-line of the spine, 
and grfisping the right ovum of the opposite ovary with nearly 
tlie same facility as tlie ovum of its own side.” One physical 
objection to this amazing trick-performance may be the gut with 
its loops a.n<l mesenteries, and it is at least doubtful whetiier the 
agile tiil)e (the inftmdibvilurn of which is most carefidly anchored 
o|)posite its own ovary) can overcome these ol)sta,cles, in spite of 
the best-intentioned regulating nerve-stiTuukis, 

Let us enquire further into the meaning of the one-sided 
reduction of the female bird’s reproductive organs. 

Gegenbanr t favours the size of tlie egg, the complete egg with 
albumen and sliell, as tlie primary cause “ Bci den Vdgelu 
gelangt nur das linke Ovar zu seiner vblligen xlushildung dh. nur 


* T. E. Gunn. — “O n the Ovaries in certain Eritinli Birils,” F. Z. S. 1912, p. 63. 
Mr. Onnn and the Rev. P. C. R. Jonrdnin credit the late Prof, Newton with the 
authorahip of the article “ Reproductive Organs ” in the ‘ Dictionary of Birds,’ and 
they suggest as his “ Gennan source ” of original information Taschenhorg’s Intro- 
duction to Naumann’s ‘Naturgcschichte,D‘e-cdited in 1906, eleven years qfUr tho 
* Dictionary of Birds.’ 

t Of. A. von Bntnn : “Die Kiichhildung nicht ausgestosscnor Eierstockacier bci 
Vogeln.” Beitrage zur Anatoniie uud Einbryologie, ak Festgahe fiir Jakob Henle. 
Bonn, 1883. 

t 'Vergleiehoiili' Anatoniie dor Wirhelthioro, ii. 1901, p. 503. 
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in iliiii konimen Eier zur Reife, imd das reclite erbalt sicli iiiir bei 
einzehien (iiiaiichen Aecipitres,ScliwmimYogeln uiid einzelnen Gat- 
tungen verscliiedeiier Abtbeilimgen) fort, indess es bei den iibrigeii 
%"erkiimrnert. Dies stelit in Zusammenliang mit der Ansbiklung 
iiur eines (des liiiken) Oviductes und niit deni bedeutenderen 
Voliim der Eier, wodurch jeweilsnnr eineiB einzigen ein langerer 
Allfen tlialt in der engen Beckenbohle gestattet ist. Es ist also 
hie?' die Ruchhildmig ehier IJalfte des gesammite^n loeihlichen 
GeschleGhtscq)’j)a?'ates von der Aus}?ilduiig des Eivoliwns ahhlmgigy 
und dadurcli an eiiien holieren Ziistaud gekniipft, dass das mit 
reiclilichem Eiweiss und Better ausgesta.tte Ei das sicli in ibm 
entwickelnde Junge zu ein er bedeutenderen Ausbiblung gelangen 
iasst.” The correlations mentioned in these cuinbronsly involved 
sentences are valul enough, but they do not carry the question 
any further than where I had left it. 

Since the ovary is the prime organ and tlie duct merely 
auxiliary, it might be assumed a that the primary cause 

of the reduction was the cessation of the production of ripe 
eggs on one side, whereupon degeneration of the corresponding 
duct would follow, as there would be no longer any work for it. 
Illicit, undesirable traffic is stopped best by cutting off the 
supply, in the present case by the stoppage of ripening eggs at 
the source. But, as we have seen, this does not agree with the 
facts, considering the frequent activity of right ovaries, whilst 
light ducts are much rarer. Further, we know that even com- 
paratively far advanced ovarial eggs can be resorbed. Lastly, 
we should have every right to expect birds with right, and others 
with left functional organs. It cannot well be assumed that the 
one-sided reduction is an inheritance from reptilian ancestors, of 
which unfortunately we know nothing. Of recent reptiles only 
(Jrocodiles and Tortoises can be studied for the sake of analogy. 
These produce for one clutch a consideiuble number of hard- 
shelled eggs which pass through both ducts. The eggs are well 
protected, and there is ample room for them in the broad body 
of Ghelonians, and there is likewise space and safety in the long 
belly of a Crocodile, 

Presuumbly therefore the cause of the asymmetry should lie In 
the typical organisation of the bird. In proportion to its body 
the eggs a, re enormous, especially in some of the nidifugous 
groups which represent the lower conditions. They could not 
well produce the whole clutch at once ; and they incubate 
their , eggs, not merely because they^ reqiure several days, 
even weeks, to produce the full number, but because as warm- 
blooded creatures they have reached a higher state of reproductive 
organisation. There is no room within the pelvis for more than 
one complete hard-shelled egg, leaving aside the inconvenience 
of a right and a left egg which, for argument’s sake, might be 
overcome, as is actually the case with reptiles. The available 
space in the bird’s belly is limited ; the longitudinal distance is 
i*ekitively much shorter than in the majority of reptiles which 
are devoid of a sacrum, and the peculiar pelvis of birds is as 
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broad as is conip:itil>le with the upright walking iind with the 
flying organisation. Most likely tlie broadness and the a.bsenee 
of syinph}'ses ha.ve been produced in adaptation to the eggs, but 
even the <listention of tlui belly downwards must be limited in 
the bird, wlneli is essentially and prima.rily a, flying ci’oatnre. 

Well, tlien, let ns take it that it is a.dvantageoiis tlmt one of 
the ducts and the a-ctivity of the coia-espomliug ovary ^shonld be 
suppressed. Instances of asymmetry, brought about by sup- 
pression of one of originally paired oigans, a, re common etiough 
in tlie YertebiV'ita, and they can in most eases lie fairly explained 
by iiiecbanical factors. To refer them to mere aeddent, to a 
to.ss up, which then becomes established, is too shallow a mode, 
although not unprecedented in morphology. Tlie tadpoles of 
some Anura, lia.ve paired “ spiracles,” others a median, the majority 
a left liole. The reduction of one of the lungs of Bnakes and 
snake-shaped Lizards is of coui'se directly coi‘rola,te(l with the 
sha^pe of the body, and it appears almost optional whetlier the 
right or the left lung should be affected, since both cases luive 
become established in the various groups. 

If we apfily tlie principle of elimination of all those unfortunate 
hen-liirds which happened to produce eggs in either side, wdiilst 
only those bii“ds propagate the race which lia.ppen to have only 
one side in working order, this would not explain the universal 
right-sided suppression, which accoialing to Gegenbaiii* is a 
weiglity alignment for the nionophyletic origin of the class If 
we assumed this as a proof of their inonopliylism, w^e should 
logically arrive not only at the imaginary pair of “ Urvdgel ’’ but 
also at the Eve of hens, which in her case would relegate the 
establishment of the asymmetry to a toss up. During the 
presumably long period of dawning bird-life such a. one-sided 
incipient suppression must have taken place over and over again 
before it wms firmly establishe<l. Triheritance, if not swamped 
by panmixis, might have established asymmetry, hut once more 
■we ai‘e ginping in the dark for a cause which favours the left 
side. It must l)e a factor which is very ancient and yet does 
not interfere with the symmetry of the male organs, neither the 
testes nor the vasa deferenthi. Bince. the ovaries are stilctly 
hornologons, or rather homogeneous, with the testes, this may be 
taken as another bint that tlie ovaries are not the |)arts primarily 
affecteih But the male ducts are not the same a,s the female ducts, 
therefore the latter are imlieated. No factor causing the 
asymmetry can he derived fx‘om the vascular system, nor even 
from the vestiges of the renal portal system, by the suppression 
of which birds and mamnaals differ from their common ancestors, 
the reptiles. To refer the enlarged left ovary and duct to the 

^ The suppression of one luujr iu Snalces, etc. stands on a different footing. It 
may be due to an accident or sport, as much as right- and left-clawed crabs, or 
right- and left-twisted sheila. The remaining lung enlarges and shifts its position 
so as to occupy most of the .space originally intended for both.—H. G. 
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stronger arterial supply would of course mean mistaking efiect- 
for cause 

A siiificient cansej however, may be tlie fact that a full ovi- 
duct is less liable to disturb the other intestines in the left half 
of the body-cavity than in the riglit. The primary intestinal 
loops are so aii’anged or packed, that their bases begin on the 
right whilst their apices extend towards or into the left side of 
the abdomen. This is especially the case with those loops which 
starting to the right of the stomach (itself mostly shoved to 
the left) till the space between vstomach and vent with their 
distal halves. It needs no further comment that it is the 
free or apical end, and not the base of a looij where the 
mesenteric vessels enter, which is displaced easiest and which 
will easiest resume its original position. But this packing 
from right to left is not an adaptation to, and is not produced 
by the preponderance of the left oviduct. It can he traced 
to a much more primitive condition, namely to the fact thal 
the bird’s embryo comes to rest with its left side upon the yolk, 
with its curved back towards the blunt pole. In all probability 
tins is a truly can ogenetic’ feature, essentially ontogenetic ; one 
of those numerous phenomena which, like the gills of tadpoles, 
tlie allantois and placenta, are originally incidental to embryonic 
life, although they may by correlated after-effects profoundly 
influence even the adult organism. Obvious results of this left- 
sided position of the embryo are the increasing preponderance of 
the left vitelline vein ; the 3mlk“Stalk causes the first loop of the 
mid gut ; the stomach itself sinks in, turning the pylorus to the 
right, upon which side the duodenal loop descends, and further 
secondary loops of the midgut follow suit. If there are large 
casca, they likewise make their way towards the right and back 
of tJie stomach. Tlie allantoic bag, containing fluid only, rises 
and comes to lie upon the embryo, i. e. upon its right side. 

Oonsequeiitly there is asymmetry introduced at an early date, 
which affects the viscera, notably the gut, and introduces a bias 
in tbeir mutual behaviour within the belly. During the growth 
of the embryo, by shrinking of the yolk room becomes available 
for extension of the gut towards the left side. The permanent 
organs will soon— speaking from the point of evolution— establish 
an equilibrium, whilst it is clear that any occasional or contingent 
requirement of space, or disturbance, can be met with easiest in 
the left half. Such a disturbance is caused by the periodic 
growth and passage of the eggs which brook no delay. The 
slightest bias will turn the scales, and now we may apply the 
censorship of natural selection to its fullest extent. Left eggs 


* The suppression of the ri^ht oviduct has had an effect upon the male copulatory 
organ. Where such is present it is asymmetrical, although unpaired, and stowed 
away in a left-sided recess of the cloaca. The act mvariahty takes place from the 
left side, and the same applies to those birds which are now devoid of such an intro- 
mittent organ. 
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and. a, left duct will be the least lia.ble to set op complications. 
Two canals ina,y ])e good, ])ut one improved way is better, and if 
the tratlic; goes in one diitaction only, tla^ otlier duct falls into 
abeyance. If goods are still ] mod need at the terniiniis of the 
obsolete line, tliey will deteiiorate, ]>nt this does not matter if 
the output of the opposite factory is equal to the demand. 

Ho far so good, and the enquiiy need not I)o carried fiirtlier 
back, if it were not for the Monotremes. Although these archaic 
creatures show no appreciable diflerenee in the size of their 
paired ovaries and ducts, only those of the left side are functional. 
According to Sernon, Ornlihorhynchus invariably produces two 
eggs, always in tlie left side ; Echidna lays only one egg, also 
left-sided. Tlie right ovary forms numerous large eggs which 
never ripen, and the respective duct and uterus are swollen and 
much vacuolised during the season. In short, Monotremes beliawe 
exactly like certain abnormal birds, e.g, tlie famous Sparrow-hawk, 
by the retention of an ancestral feature which is now normally 
lost. Since tlie reduction in the Monotremes has imide so little 
progress, it looks as if it were but of comparatively recent date, 
l)ut at the same time so ancient as not to have interfered with 
the inheritance of tlie full symmetry by tlie Meta- and Eutlieria. 
The Monotremes are no longer quite primitive, not even in these 
organs. Their eggs have lost much of the yolk ; they continue 
to grow in bulk witliiu tlie uterus after they have received their 
keratine shell. Indeed, we cannot well ini<agine tliat, compared 
with oviparous reptiles and birds, the very small egg of the 
Monotremes, and the imperfect, almost larval condition of 
the new-born represent truly ancestral conditions, unless — 
and this is well worth further enquiry — we are prepared to 
assume that in all Tertebrata the viviparous condition w^as 
primary to one in which the foetus is surrounded by a shelf and 
then Imtclied outside the mother. If tins should he the case, we 
should further have to distinguish between primordial viviparity 
(of whicl'i recent exan,iples are unlikely) and seconda-ry, pseudo- 
primitive viviparity, the numerous iiistauces of which Imve been, 
and are) still being, act|iiired indcpernlently : many Blmrks ami 
Teleosts ; many IJrodela, even one or two of the Anio;a, ami 
many scattered cases among the mptiles, as some (Jhameleoiis 
and La,certi(h,e, Iguaniche and Atiguida% all the Hcincidm, all the 
tlioroughly aquatic snakes, the Viperida.), ami here and, there 
some otlier terrestrial kinds. But to return to the Mnnotremes. 
Can their incipient, or perhaps arrested, asymmetry be refeired to 
the same embryonic conditions as those "whicli prevail in Birds ? 
The bulk of the egg is formed by the yolk, the yolk-stalk miglit 
be strong enough to cause a disturbance, the allantois protrudes 
towards the riglit, and the left vitelline vein pieponderates. 
How far, and if at all, the viscera are affected by these conditions, 
remains unknown. For our purpose it is significant that there 
is incipient asymmetry (functional although scarcely structural), 
and that this should be restricted to the only recent Mammals 
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which still possess comparatively large-yolked eggs. However^ 
the Monotreine eiiihiyo does not turn upon its left side^ it merely 
sinks into tiie cavity of the emptied yolk-sac, forming a 
proamnion ; the bii’d, owing to its enormous yolk, turns over 
and ultimately comes to lie on its curved l^ack ; the reptilian, 
embryo must also sink in, but it does not turn. This turning 
over, so marked a feature in the biixh may be correlated with 
the conditions of incubation. Everybody knows that the 
chalazm keep the blastoderm “ on the top,’^ i, e. nearest the 
source of wniTiith, against the hen’s body This does not apply 
to reptiles which deposit their eggs in the ground, nor to the one 
or two eggs in the moist pouch of the Monotremes ; lastly, to the 
embryo of viviparous and ovovivi}>arous creatures orientation 
towards the source of heat is not only unnecessary, it would 
also be impossible because the mother changes so much her own 
position hy moving about. 

Since no trace of functional asymmetry of ovaries and ducts 
appears in Meta- and Eutheria, and as tljat of the Monotremes 
cannot ’vvell be a reptilian inheritance (because their asymmetry 
is usually marked by an enlargement of the light gonads and 
ducts, e.g. Snakes and Crocodiles, both sides however being 
functional), the asymmetry of the Monotremes must be due to a 
departure within the Prototheria, but so slight as not to have 
caused any irrepai*able moiphological reduction of either ovaries 
or ducts by the time that the Prototheiia entered upon the next 
higher or Metatherian stage, excepting of course the Monotremes. 
If Prototheiia ever laid eggs much lai*ger than they are now, the 
asymmetry may have been greater and be referable to the same 
jnimary causes as those suggested for birds, but since the recent 
Monotremes seem to be actually in the process of reducing them 
now, and moreover to the last possible number, the left-sidedness 
seems to he a case of mere coincidence with biixls. 

Some simplification of the completely double female apparatus 
of the Yertebi'ates was bound to come; it was a matter of time, 
and success depended upon the grade or height of the general 
organisation of those who attempted it. Any agreement 
between birds and mammals versus reptiles cannot be anything 
more than convergent resemblances, at best cases of Isotely. 
The classes of both Birds and Mammals have gone beyond the level 
of the Reptilian organisation and they repx’esent highest termini ; 
hut, althougli the class of Birds is by far the most specialised and 
in various respects has i*eached seemingly unsurpassable perfec* 
tion, the class of Mammals is morphologically the highest, in 
spite of its still comprising such lowly, undecided types as the 

^ The iiKiial statement that the hen turns the eggs over from time to time in 
order to ensure the equal warming of the whole egg, now the xipper and then the 
lower half, implies xionsense. What the sitting bird does, is to reamnge the 
position of the eggs with reference to each other, to give those now lying peripherally 
an equal chance of best position near the centre; With a small clutch this is not 
necessary, hut with a dozen eggs the frequent reaiTangement is very' noticeable, at 
least with thoughtful sitters. 
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Moootreines (cf. loss of the nucleus of red blood corpuscles, 
structure of the atrio-vontriculiir vn.lves, the alveolar lungs, tlie 
abolish mont of the cloaca, the cranio-deiital articulation of 
the uiulei'jaw, etc.). 

irhe E!a,,smol)ranehs sliow various instances of precocious in- 
ventions, ahea-d of the times, foredoomed to failui'o or further 
improvement, because tlicir owners are after all but low lislies. 
In some the ovary is vsingle, unpaired, but it lies in the mi<id}e. 
Some Acantbop)teri Inive succeeded in pro(liicing a median duct 
out of their otherwise paired ovarial sacs. Birds, as we hfivo 
seen, have suppressed one side; a clumsy mode of procedure 
because it has a lopsided result and implies the reduction, by 
neglect, of one of the precious gonads. It is oidy the higlier- 
graded organisation of the Ma.iuuiahs which lias succeedeil in 
simplifying tlte a.pparatiis in the inorpliologica-lly neatest w'a.y, 
namely, by the partial fusion of tlio two ducts into one passage, 
not only unpaired, but median, whilst the upper ends and the 
ovaries remain intact a.nd functional. 

Monotremes, Marsupials, and Plaoeiitals form an nnhrokeii, 
progressive, therefore most probably monopliyletic series. Tlie 
reduction in question could not be bronglit about until the 
reptilian plan of liard-shelled eggs had given way to internal 
gestation. The differences between oviparous, ovoviviparons, 
implaceutally and placentally viviparous, are questions of degi*ee 
only. There is for instance no difference, to be expressed in a 
few words, between the ovoviviparons fruit of a Viper and the 
newborn feet us of a Kangaroo, except that the newdiorn reptile is 
complete and must shift for itself. The point is that the young 
hursts its egg, and other membranes, with tlie act of birth, 
"Whilst no iiewboin reptile requires maternal care, most birds do, 
and all mammals are absolutely dependent on their mothei'S for 
nourishment. 

Within the Class of Birds every stage from almost reptilian 
to practically mammalian conditions is represented. The 
typical nidifugoiis birds are hatched with still a< corisi<leral)le 
amount of yolk slipped into the belly, sufficient for the little ones 
to hold out for days without food until they are bodily and 
mentally strong enough to feed themselves ; in many cases tliey 
have to be shown by the parents how to do it. Next come those 
which are hatched in a more or less helpless condition and riiiist 
be fed by the parents with foo<l either in its natural state or 
already semidigested. Lastly, those which are nursed with a 
milky secretion of the cx’op. The higher Altilces or Nidicolm are 
born with but small i^emnants of yolk left, the digestive organs 
having been hurried on at the expense of the others. The most 
significant point, however, is that through the crop-secretion 
the Pigeons have established a parallel with the Mammals in so 
far as the young are fed actually with parental matter, in which 
proliferation and fatty degeneration of epithelial cells plays a 
great part. The analogy can be carried still further, since by 
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Pigeons and some of tlie lower inaiiimals tliis milk ‘Ms squeezed 
or injected into the young. 

The Manunalian evolution lias probakly gone tlirougli many 
stages and vicissitudes, clilHciilt to enumerate, because there were 
iiiauy factors and not all the organs changed at tlie same time. 

1. .We start with a hypothetical stage of Haiiro-inainmaiia. 
The hard-slielled egg, when laid, contains an ah‘eady far advanced 
embryo, therefore ovoviviparous. This egg was not so much 
incuba.ted for warmth as covered for protection by the mother. 
Tile young although hatclied in a reptilian condition was pro- 
tected by the mother. 

2. deduction of the size of the egg. Gradual preponderance 
of extra-uterine nursing over uterine gestation, made possible 
and introduced by the protecting insulation, in such a way that 
an abdominal incubation area was developed, owing to the 
reaction of the mother’s abdominal surface by the sat-upon, 
adpressed, covered egg ; this resulted in hypertrophic condition 
of the cutaneous blood-vessels, hence of the glands, and correlated 
reduction of hairs. Incidental change of absorption of moisture 
through the porous shell, enhanced by loss of its calcareous 
portion. — 'When this suppression had been well established, by 
progressive inhei’itance, the now quite porous parchment egg had 
the same chances of absorbing huid whilst still in the oviduct. 
At the same time it stands to reason that the chances of external 
or brood-pouch nourishing may become prevalent. The shorten- 
ing of the life-period within the egg implies the birth of an 
unripe foetus. Fmtal life must be taken as ending with the 
bursting of the egg, no matter \vhether this act coincides with 
the moment of partui-ition, or whether it happens some time 
after the egg has been ‘‘ laid.” In either case it coincides wdth 
the cessation of any further possibility of function of yolk-sac 
and allantois. 

We must further assume that the actual length of time re- 
quired for the production of a young animal is the same in 
equal-sized creatui'es from the beginning of segmentation until 
it is independent. Unless we assume this, the argumentation 
would become too complicated. 

Let us say that it took 50 days from impregnation until the 
Bauro-mammalian youngster was ready to face the Permian 
world. This means : 

60 day.s of ovoviviparous, interual uteriuolife (Sauro-mammal). 

40 days uterine aud 10 day.s incuhatiou-Hfe within the laid egg (Hypotheria). 

and 10 days nursing in pouch 

(Prototheria), 
26 „ „ (Monotremes). 

4)2 „ ' „ (Opossum). 

The suppression of the incubation-life marks the Metatherian 
stage just a>s sharply as the introduction of incubation of a 
foetus marked the early Mammal stfige. The adaptation to the 


30 j, jj 10 ,, 

20 „ „ 6P„ 

8 „ „ 0 „ 
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new invention of poucli-life a.nd nuv>siiig eatvsod tlio clevelopnient 
of an entirely new (?atogoiy of fea.tiireh "~oF f("a,tuivs which w<‘re 
not required either hy the feetus or the adult, therefore larval^ 
e. <y, a suctorial a,p|>:ira,tus with its far-reaching iucidenttil in- 
iiiiences upon the future adult structures. 

In these respects viviparous reptih5s, Hypo- and Prototheria 
ciiliniiiatiiig in Monotromes, a.Ti(l Metatheria, culuiinatiiig in 
Marsupials, represent a continuous progressive series, witli a. 
logical terminus characterised hy the enormous prepouderance 
of extra- over intra-uterine development. Compared with these 
terminal Marsupials the Eutheria. seem to l)e totally different, 
provided we ta,ke a,s their type those wliicli are born complete, 
in this respect like the hypothetical 8auro-ma,ininals, tlie wdiole 
of the 50 days’' being intra.- uterine. And yet tiie Eutlieria ha,ve 
with certainty passed^ througli the sa.m,e Meta,theria,n stagi^ as 
have the Marsupials, ami this Metatherhm stage comprised, 
besides otliors, the following features : Truly viviparous ; a}]a.n- 
toic placenta; marsupiuui ; diphyo<lont teeth, the same two 
middle series of a total of prelacteal, lacteal, permanent aaid post- 
permanent sets ; nipples ; semi-cloaca ; absence of a corpus 
callosum. 

To arrange any one of these features into successive morpho- 
logical stages is comparatively easy, but it does not follow that 
these represent exactly the phylogeny of the groups, because of 
the complicated correlations with other orgatis which Ijy no 
means keep step with eacli other, neither in tl\e same species nor 
in the greater groups. Some are precocious, even liyperteiic, 
while others lag behind. 

Just as to the large egg of the truly oviparous Sanropsi<ls 
albumen (more watery but less fatty yolk) is added, before it 
receives its calcareous shell, so in the Monotremes liui<l is added 
to the contents of the egg, but witli the remarkable <lifierence 
that fluid matter is taken into the yolk-sac it self by osmosis 
from the uterine walls, after the keratiiie shell Ims alrea,dy 
been <ieveloped. This pixicess is correlated with an un- 
doubted previously ac(|uired reduction of the amount of ovarial 
yolk, and is as much a secondary process as the loss of c{ilcar(,ci.is 
matter in the pjirchment-like “ keratineff^ shell. 

As Semon has shown, the whole shell-onelosed egg multiplies 
its size during its passage through the oviduct. Tins mcHle of 
growth finds a emnons parallel a-ualogy in vm*ious Jjacertilia., tlio 
parchment-shelled eggs of which grow considerably alter they 
have been deposited. 

■Whilst the Bauropsidan allantois comes to surround the whole 
yolk-sac and also nearly the whole of the albumen, so as to 
spread over most of the inner surface of the egg, the Moiiotreme 

* Cf, E, Semon : “ Monotreraon u. Marsvipialier,” in Zoolog, Forsclmng, Anstralkn, 
ii. 1894-97; further, J.T. Wilson uud ,J. l\ IliU’s pnpevs in (y J. M. S. 1897, 1898, 
1900, 
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allantois and yolk-sac balance each other. The sliell-eiiclosed egg 
is for a short time transferred into the marsupium (cf, Semoii, 
Ecliidna ; not into a bursa as was imagined by Klaatscb, Gegen- 
baiir, and others), which secretes fluid (the “ nutritive sweat ” iu 
Gegenbaur^s iinfortimate diction), and this can be taken up by 
the embryo through the porous shell. This may be the reason 
why tiie shell is soon cast off. 

In Marsupials the shell is at first still present, but soon absorbed 
witliin the oviduct. The egg-memhi‘aues, etc., of the embryo 
establish no structural communication with the uterus. The 
ovarial yolk is much reduced. But the yolk-sac becomes en- 
larged, as in the Mouotremes, still occupies a great portion 
of the inner egg- surface, and has established intimate contact 
.with the serosa. Tiie allantois, being independent of the expansion 
of the cmlom, which results in the driving away of the yolk-sac 
vessels from the somatopleure, establishes a villous placenta. 
Such must have been the condition of the Metatlieria. 

In Feramsles the allantois still reaches the surface, where it 
is very vascular, and fused with the serosa, a truly respiratoiy 
arrangement. The placenta being lost in most other Marsupials, 
the allantois reverts to its primary function of uiinaiy receptacle, 
althougli apparently late during the fcetal life. 

The Metatherian stage may therefore be characterised as one 
in which the posteiior of the two bags, the allantois, has super- 
seded the previous atteixipts of placentation by the yolk-sac. 
The new placenta ^vas perhaps not advanced enough to prevent 
the foetus from being born soon after the limited anioimt of yolk 
was used up. Certainly it did not pass beyond the non- deciduous 
stage, and it never reached the extent of even the lowest recent 
Eutherian placenta. Yet one effect of this incipient organ must 
have been to render the foetus less independent than that of a 
viviparous reptile. It had therefore still to he tinmierred into 
the marsupium, there to be kept moist and suckled in as 
premature a condition as the Monotreme. 

Two opposite tendencies are inherent to this stage. One 
palingenetic, to give birth when the yolk is used up ; the other 
C£enogenetic, to prolong the I'etention of the fmtus because of the 
compensatory, respiratory, etc. advantages incidental with a 
placenta. Obviously the Metatbei-ian stage was a half-way 
liouse at a' parting of the ways to further improvements, leading 
to Marsupials* and to Placentals, 

* We tare tere an instance of tte well-known fact that Group-names based upon 
single anatomical features are mostly unsuitable for classificatory pui'poses. The 
taxonomic xwlue of these characters may he good enough, but they are not diagnostic, 
if such names were used merely as labels without much intrhisic meaning, well and 
good, but even the best of us cannot, on occasion, resist taking their face- value for 
full value. There are Mammalia Implacentalia with a placenta, and we now know 
that the young Echidna <ioes not lie iu a buma. Odontornithes are a valueless, 
heterogeneous assembly, and overcouHdence iu **Batitaj’^ was responsible tor 
liaving branded S'eaperorms as a “swimming Ostrich.” “Mammalia” is for- 
tunately an excellent term, although iuv<aite(l before Monotrenies were known. 
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To judge from analogy the new organ should continue straight 
on, leading in this case througli a diffuse and cotyledonary to a 
solid, and from a. non- deciduous to a deciduous placenta., ter- 
minating in the birth of the young in an utterly helpless con- 
dition. As a rule the non-deciduous and dilfuse placenta is found 
ill those mammals which at birth require least maternal care. 
The latter implies greater mental capacity. But we also know 
from analogy that a recent invention — although it may be 
capable of much perfection — is not always kept up if the old 
string to the bow is still capable of further adaptation. Where 
both alternatives are good, workable, and capable of being 
improved, it ina}^ take a long time to settle which is after all the 
better of the two. 

What has induced some Metatheria to neglect the further 
development of their placenta and to intensify the marsupial 
alternative? The morphological and physiological momentum 
was surely on the side of improving placentation. There 
must have been some external, environmental influence, and 
it was Doilo’s brilliant suggestion that arboreal life was tlie 
underlying cause. His further explanation is less acceptable, 
that the climbing habits have caused premature births, which 
have become ha,bitiial, and that the hapless foetus had therefore 
to be niii'sed and located in a marsupium, the bursa, or rather 
multiple bursjB, being no longer sufficient. 

I think the new conditions to be faced by intense arboreal 
life have acted somewhat differently, especially if, as we assume 
now, ail the Metatheria were already possessed of a niarsupiiiin'^'. 

I venture to suggest that those Metatheria wliich were driven 
to arboreal life, had to solve the question what to do with 
their young. They had to cany them, and being already pos- 
sessed of tlie pouch, this was not only retained but intensified 
by prolonged use. That the facilities offered by such a pouch 
are great, is shown by the still existing numerous and much 
diversifled Marsupials, and by the fact that some at least, e, g. 
Opossum, have reduced the uterine geshriion almost to the 
conceivably lowest limit. Whilst these arborealised Metatheria 
could not afford to leave their young behind, it was dilferGiit 
with those other Metatheria which during the Cretaceous epoch, 
somewhere in the larger and more effective workslmps of the 
North” (to apply here one of Darwin’s happiest expressions) went 


* Ivlaatsct’a view of tlie correlation between Bursaa and Marsupium bad to !)e 
considerably modified by Semoids discovery that the Moiiotreme does not He in a 
bursa but in an already typiealj though transient, marsupiinn. Moreover, there are 
unmistakable vestiges of marsupial muscles, other than compressores mamma*, 
in various Flaeentals. jUstly, each teat with its areola does represent a bursa 
(Klaatscb), but if each bursa had been a brood-poueb instead of merely the result of 
the attachment of young, the possession of a series of bursa*, from near the vulva 
up to the armpit would imply an impossible condition. In fact, burs® or nipples 
can be formed independent of a marsupium and in places whereto no such organ 
can have, extended. 
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in for tliat fiirtlier mental development wiiicli is intimately 
correlated witli the origin of the corpus caliosiiin. Competition is 
most effective if backed by brain-power. Where these dawning 
Eutheria spread the other Metatheria had to go to tlie wall, or 
were forced to get out of reach — into the trees. Those which, 
already arborealised, found their way into countries like Australia, 
where the Eutheria could not follow in time, found there 
nothing to pi'event them from becoming again terrestrial, as 
Bollo has shown so conclusively. The chance of revmng the 
degenerated placenta was, however, gone, and the Marsupials are 
now, in spite of the retention of various low characters, the most 
specialised subclass of Mammals. 

The Edentates present a striking analogous case : being with- 
out exception arboreal or fossorial, they also seem to have got 
out of the way of mentally higher, dangerous Eutheria. They 
have survived, whilst those that went in for heavy bulk and 
armour were not a great success. At least the American Eden- 
tates seem to have come into contact with the dangerous 
Eutheria long after they themselves had become typical Eutheria, 
so that the former possession of a marsupium could avail them 
nothing. 

A few- words about the Eutheria.. They could afford to part 
with their young for a time and to suckle them intermittently, 
an advantage which needs no further comment than that it 
woidd be impossible without higher mental faculties. 

Great adaptive changes have been wrought ; every chance has 
been tried, now here, then there. Nearly all the Non-deciduata 
are at birth precocious, able to look after them, selves, no matter 
whether the placenta is diffuse, cotyledonary or zonary even, 
namely the aquatic Cetacea and Birenia, and the Artio- and 
Perissoclactyles, the exception being the Lemurs. The Deciduata 
are at bii*th helpless : Bodents, Insectivores, Carnivores, Ghiro- 
ptera, Tarsius and Bimias, except the, Elephants* 

The egg-laying Monotremes, the implacental Marsupials, and 
the Mammals with the most advanced placenta, are born in a 
condition as helpless as the highest nidicolous birds, whilst the 
awowedly low non -deciduous and difftise placenta of the Mare i 
sufficient to produce a young which is as precocious and in- 
dependent as a lizard. 

Can tliese facts be brought into line ? What is here primitive 
and what is a roundabout return to apparent but not really 
ancestral conditions ? 
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(Text-figures 1 1 S-l 2 1 .) 

YI. On an Asexual Tapeworm from the Rodent, Filer zihethicus^ 
showing a new form, of Asexual Propagation, and on the 
supposed Sexual Form. 
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Anatomical Summary 850 


I received in February of this year two complete tapeworms 
which were found in the hepatic duct of a Musquash {Filer 
zibethiciis) wdiich died in the Society’s Gardens. The two worms 
lay together in a part of the hepatic duet just before it receives 
the bile-duct, which was much dilated by the parasites. Although 
these two worms were very different in appearance, I believe them 
to be respectively the sexual and asexual form of the same species. 
I shall give reasons for this conclusion in the course of the 
following description of the two individuals, 

(1) The Asexual Form, 

The general appearance of this very remarkable worm is 
showui in text-fig, 113 (p. 824), which illustrates its most 
remarkable peculiarity, viz., the possession of two series of 
what appear to he buds at one end of the body. It will be seen 
in the course of my description of this Oysticercoid ” that it is 
without any doubt to be regarded as an asexual form. It does 
not, however, follow that the mature worm found with it is a 
further stage in its development. On the contrary, indeed ; for 
as a mere matter of guesswork, the assumption would be the other 
way. Still, I believe that I shall be able to prove that the two 
worms ai’e stages of the same species, in which event we have the 
vei*y remarkable fact of both the sexual and the asexual form 
coexisting in the same host, and, moreover, in a situation where 
one would expect to meet with sexual forms only. The Eymeno- 
lepis* of the mouse is a partly, but not an entirely, parallel 
instance, 

At first it seems likely, from an inspection of the figure 
* Jff. murina^ 
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annexed, that the wider end of the worm is the scolex and that 
the narrower end is the posteidor extremity where the proglottids 
are being shed. The dilated extremity siiggeKsts a scolex not 
altogether unlike that of tlie genus Dasyurotcenia^ which I have 
lately described to tin's Society and which is characterised by 
an unusually swelled scolex. Furthermore, there is a slight 
diminution in the diameter of the worm towards the narrower 
end, which again conforms to this view, wliicli, as a matter of fact, 
I at first held myself. It appears, however, that the reverse in 
fact is the case, and that the narrower end is the scolex end. 
The opposite extremity therefore is, as I suppose, to be compared 
to the persisting bladder of the bladder-worm stage of the 
Cestode, To the naked eye, and even on examination with a 
lens, the scolex end presents every appearance of being the proli- 
ferating end of the body, for the last segments appear to be 
slightly incurved, as is so commonly the case at that end. It was 
not until I studied tliis region by means of a series of horizontal 
sections that I was able to discover its true relations. And even 
now certain important details are wanting, 

I could find, indeed, no armed scolex, nor any trace of suckers ; 
if the worm is a member of the Pseudophyliidia and has there- 
fore only bothria, these may easily have escaped attention in such 
sections, which would not be suitable for their display, I cut the 
sections, in fact, under the impression that I was dealing with the 
posterior end of the body, and without making a sufficiently ex- 
haustive survey of the exteimal charactex’S, The main arguments, 
therefore, which lead me to the conclusion that this is really the 
scolex end a.re firstly the mode of imbrication of the pi'-oglottids, 
and secondly the presence of lai'ge pigment gi^anules, a condition 
which 'would hardly be expected at the posterior end of the body, 
but which is not uncommon among tapeworms in the scolex. 
As to the imbrication of the proglottids it seems to me to be 
necessary to regard a segment which overlaps the next one as 
being anterior to it in point of origin, and therefore lying to the 
scolex side of it. Judged by this conckxsion, the narrower end of 
the body of this very remarkable tapeworm is the scolex end. 

There is no evidence that a scolex has been lost. On the 
contrary, the body euds here in a slight median elevation, which 
is quite unlike the termination of the body were this the region 
of the detachment of proglottids. This little elevation, however, 
bears no particular likeness to a scolex, and there are certainly no 
suckers or hooks to be seen anywhere. Hor is there any neck, or 
break of any kind, between this region and the first obvious pro- 
glottid, In this latter, moreover, the lateral and transverse tubes 
of the water vascular system are as large as in the more posterior 
segments, and do not end in a coil such as is so frequent in the 
anterior part of this system in other worms. It may be, of course, 
that the scolex is in this genus a transitory affair, as it has been 

# P.Z.S. 1912, p, 671 

55 ^ 
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believed to be (tlioiigli perhaps hardly now) in certain other tape- 
worms. Or, on the contrary, w^e may have here a feebly developed 
head like that of Ugidri. But the great breadth of the body of 
the present worm is not perhaps in farniir of such a supposition. 
Had there been a very narrow anterior neck, some suggestion of 
this kind might have been put forward. Anyhow, tlie geiiei-al 
characters of the anterior region of the liody of this Cestode are 
as described above. 'W e shall recxir to their more minute anatomy 


Text-fig. 113. 



Tlie upper figure represents the entire asexual form of XIrof-^stiilium> gennnlpartmi 
enki^ed by about oiie-thircb The lower figure is the posterior end of the same 
ludividual more magnified. For explanation see text. 

later. From this point to the extreme posterior end are very 
many proglottids. They are veiy short and wide, and do not 
appear to differ very appreciably in length in difierent regions of 
the body. The gi-eatest diameter is something like 4 mm. This 
is at and towards the posterior end of the body. Quite anteriorly 
the diameter is not more than 2-5 mm. The length of the entire 
worm is about 80 mm. ; the small posterior bladder is 3 mm lono- 
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by 2 -5-3 min. wide. The proliferating end of the worm ceases 
abruptly with the cominencement of tlie bladder. This region, 
which bears a greah many lateral buds, shown in the text-figure 
referred to, measures 1 7 mm. The region of the body which 
liears these presumed buds (we shall consider their nature later) 
does not difter much from the preceding section. It looks, 
perhaps, a little more transparent, but it is divided up exactly in 
the same way into proglottidvS, wdiich are of about the same 
dimensions as those elsewhere in the body. The buds form a row 
on each side of the body and are qidte lateral in position ; they 
are not at all arrangetl in order of growth, though representing 
very many stages. That is to say, the older buds alternate with 
younger and older forms. Nor does every 'proglottid bear a bud 
or pair of Imds (one on each side). Between any two buds there 
was often a varifible number of proglottids witliout any trace of 
budding at all. This, indeed, is necessary ; for the large size of 
the buds would prevent their proper growth upon immediately 
adjacent proglottids. I counted altogether 17 buds upon one 
side and 18 upon the other. But I may have omitted one or two 
ill each case; for it is a little difiicult to fix the actual first 
appearance of a, liud. Tliey begin, in fact, as an only just recog- 
nisable rounded swelling of the edge of a proglottid. Hometinies 
the swelling includes two proglottids. There is no cpiestion 
whatever of the continuity of these buds (as I regaial them) with 
the parent stock ; they are most plainly outgi*owths therefrom. 
In later stages the minute round bosses at the edges of the 
segments swell into spherical, largely transparent, yesicles, of 
which, as the text-figure (text 'fig. 113) shows, the size varies — 
possibly according to age. Later still, these bladders show a young 
worm growing out from their distal extremity, which is usually 
of considerably less diameter than the bladder which is attached 
to the parent stock. It exhibits numerous wrinkles which I do 
not definitely regard as the delimitations of proglottids. The 
longest of these presumed young worms was about 4 mm, in 
length ; the bladders reached a length of 2 ram. The exact 
number of these more developed buds is faithfully reproduced in 
text-fig. 113. 


§ Struciiire of the Parent Stocks 

I have investigated the anatomy of tlie worm by transverse, 
longitudinal, and sagittal sections. From an inspection of the 
former (see text-fig. 114, p. 826) the depressed form of the body 
was obvious, tlie diameter of a section being about seven times 
its depth. 

At the thinner anterior end of the body, not far from the actual 
extremity, transverse sections showed that the medullavy region 
of the proglottid was nofc more than two-thirds of the diameter of 
the cortical region. The two were plainly marked ofi’ from each 
other, by delicate, transverse fibres forming a very, thin layer, and 
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yet quite unmistakable. Tbe same proportions a.iicl tlie same 
structure were visible as plainly in tbe wider posterior I'egion of 


Text-fig. 114. 



Fart of a transverse section through a proglottid of the asexual form of 
XlrocyUidium gemmipatum, 

Aj spaces in middle of proglottid with darkly staining walls referred to in text. 
Ijn, Longitudinal muscular layer of cortoXj within which is seen delicate 
transverse layer of muscles. Nerve-cord. Dorsal excretory tube. 
Ventml excretory tube. 

tbe body. Tbe medullary substance is quite well stained by b^ma- 
toxylin and bas tbe usual bomogeneous appearance. There iSj 
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moreover, in the present worm the usual mesh work arrangement 
of fibrils round spherical masses of the homogeneous gromid- 
substaiice such as occurs in so many tapeworms, and is often a 
very coarse and thus more obvious network. The homogeneous 
ground-substance was, however, traversed, by two sets of fibres, 
which are, I presume, muscular fibres. These are absolutely at 
right angles to each other and not at all closely set in either case. 
The dorso-ventrally running fibres are nearly always wavy in 
their course, the transverse fibres are quite straight — a matter of 
different states of contraction, as I imagine. 

The cortical layer is easily divisible into two regions, which are 
of about equal diameter. The innermost of these is that occupied 
by the bundles of longitudinal muscular fibres. The bundles of 
muscular fibres are two or sometimes three deep, and each bundle 
contains a large number of fi]3res, which, however, are not very 
closely pressed together. In addition to these bundles of rather 
slender fibres there lie on either side, between the nerve-cord and 
the lateral margin of the proglottid, two bundles of considerably 
stouter fibres which run continuously from segment to segment 
and are closely associated with a longitudinally rimiiing cavity. 
These bundles appear on occasions to lie actually within the cavity. 
This tubular cavity is not at all like the tubes of the water 
vascular system, and it lies within a very lax tissue. I am unable 
at present to suggest its nature. 

The accompanying text-figure (text-fig. 115, p. 828) illustrates a 
section through the hinder part of the woim not very far in front 
of the budding region. This region shows very plainly a system 
of irregular spaces in various parts of the body belonging to the 
water vasculai* complex- It may be remarked first of all that the 
dorso-ventral diameter is greater here than in the more anterior 
part of the body. The structure of the vertical and medullaiy 
regions is the same, but the lower central region of the medulla 
actually forms a ca,vity (text-fig. 114 A) which I do not think to 
be artifact and which may be a forward extension of the cavity 
of the terminal bla,dder, though I have not proved the fact, from 
an unwillingness to sacrifice the specimen altogether. The in- 
terior lining of the space was, however, so very strongly stained 
as compared with the siu'rounding tissues that it appeal's to me to 
be practically certain that the staining fluid gained access through 
the two cut ends of the piece of wwm, which was stained en Uoc* 
This, of course, argues a continuous central cavity. 

It was quite plain that this cavity was quite distinct from that 
of the transverse water vascular trunk* The peculiar central 
cavities occupying nearly the middle of a segment here and there, 
i*eferred to later (see p. 880) in describing sections made from 
earlier segments in the body, are present here and are again not 
to be confused with the central lacuna. Their thick walls show 
no trace of an opening into it. In addition to the main trunks 
of the water vascular system, which are disposed hei^e as they are 
elsewhere in the body, there are scattered irregular spaces which 
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seem to belong to the same system. These consist of larger but 
very short stems with finer branches. 1 have not trjiceil a.iiy con- 
nection between these tubes and tlie main stems of the excretory 
system ; but I can, nevertheless, hardly doubt that it exists. 

Text-fig. 115. 


Z,K 



d.tK Dorsal vessels surrounded by circular muscle-fibre. m. Layer of trausvorsi) 
musde-fibres separating tlie cortex (to the right) iToin the inodtilhi (to tlio 
left), n. One of several tubes funning the excretory network and lying, as is 
shown, iii the cortex as well as in the ineduUa. tv. Transverse connnissural 
vessel forking to join the ventral vessel which is also bifurcate to receive 

the branches. 

These ramMoations lie in the cortical layer as well as in the 
medulla^ (test-fig. 115, u). In one case 1 observed a narrow 
fiuct leading from a wider space to the exterior— at any rate, most 
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iindoubtecliy to tlie cuticle, and in other cases it appeared to me 
to be highly proba])le that the ra,mitica.tions of these tubes do 
open on to the exterioi* here and there ; tliey at least invade the 
oiiteriiiost layer of the cortical tissues. 

The water raseular tubes are large in this species, and not far 
from being eqiiisizerl. There are, as is the rule, two upon each 
side of the bocly. As is so often the case among the Cestocles, the 
two tubes, instead of being respectively clorsai n.ml ventraJ and 
superposed, lie side l^y side. As is also quite usual a.mong these 
worms, the two tubes, <lorsal and ventral, differ somewhat in 
structure. I consider that the slightly smaller and more muscular 
of the two tubes is the dorsal vessel, from the analogy of other 
forms ; in the present species, thei*efore, the dorsal vessel is 
situated internally to the ventral. They are, however, quite in 
the sa;me straight line for the most part and also in the same 
straight line with the nerve-cord. But, as a matter of fact, the 
more muscular dorsal tul)e lies in a corkscrew fa.shion, which is 
veiy pdain wlieii the proglottiils are viewed in longitudinal and 
sagittal sections, and thus that tube in cross-sections appears to 
lie now rathei’ dorsal of, ami at times rather venti'ally of, tlie 
ventral and more external vessel. Elsewhere they are iiioi’e 
directly in tlie same straight line. It is a remarka])Ie fact that 
both of these \a‘ssels seem to he quite as lai-ge or veiy nearly so 
in the most anteiior segments of the body. There is no great 
increase in calibre posteriorly. 

The general relations of these two vessels are shown in text- 
lig. 114. Text -fig, 115 is a more enlarged representation of the 
two tubes and the a.djacent parts taken from a section of tlie 
posterior region of the body. Their detailed structure is there 
illustrated. In his account of the Oestoidea in Broiin’s ‘ Thier- 
reichs,’ Prof, Braun remarks — ‘‘ Ob in der ’Warn! der Sammel- 
rohren aiich noch Mnskelfnseren vorkommen, ist noch stilttig.” 
The figure Just referred to is, as I think, quite 'conclusive as to the 
presence of a 'particularly thick layer of circular fibres constituting 
the greater part of the wall of wlrnt I regar<l as the doi'sal vessel. 
This iiiusc'iila.r layer appears to wax find wane in thickness from 
place to place. But it is always thick and thus veiy apparent. 
The actual tube is lined with a chitiuous cuticle which is also often 
very thick and everywhere to be seem Outside of the layer of 
circular muscles are abundant nuclei, massed I'ound the tube. I 
did not observe any nuclei among the circular „ muscular fibres, 
which are, indeed, very closely contiguous. There appear to be 
no intrinsic longitudinal muscles to assist in the widening of the 
tube again after contraction by the cix^cular muscles ; but there is 
a mechanism which takes the place of such fibres to serve in their 
stead. 

In the neighbourhood of the dorsal excretory vessel the dorso- 
ventral muscles form groups here and there of rather thicker 
and more closely adpressed fibres, which, as ' it ' were, tie. to or 
suspend the dorsal .vessel from the cortical layer.; it seems certain 



830 


DK. F. E. BEDDABD OF A 


that the contraction of these would dilate the iiiiiien of the dorsal 
excretory tube. These fibres, which exist both clorsally and 
ventiully, have a- somewhat fan-like arrangement — that is to ^ say, 
they converge upon the vessel from above and below, ^ It is 
these various muscular layers which cause so great a variation in 
the lumen of the excretory tube from place to place. 

The ventral vessel differs entii’ely from the dorsal by the entire 
absence of any muscular layers and by the possession of only a 
very thin lining cuticle. It follows, therefore, that the variations 
in the calibre of this tube are not so great, and when they do 
occur seem to be due to a squeezing by the siiiTOunding tissues. 
The ventral vessel also runs a much straighter course than the 
dorsal without any marked corkscrew-like windings exhibited by 
the latter. There is a ti*ansverse vessel in each segment which 
has a rather peculiar relation to the ventral longitudinal tube 
into which it opens on either side of the body. A little way before 
reaching the dorsal tube the transverse vessel splits into two 
halves, •which embrace the dorsal vessel and open separately into 
the ventral vessel. This is partly shown in text-fig, 115. 

We have now to deal with a series of sac-like bodies forming 
closed cavities of very problematical nature, which lie in the 
middle of many segments. There is by no means one of these 
sacs to each segment, and tlius they are very far from consti- 
tuting a tube running without intermission through the body. 
I compare them, however, later in this paper to a tube found in 
the young buds (see p. 833). But, as a matter of fact, one of 
these sacs may actually extend through two proglottids, so that 
there is a hint of a formerly continuous structure such as occurs 
in the buds. As a rule, however, they appear to be limited to a 
single proglottid, of which they occupy sometimes the exact centre, 
at other times pushed rather to one side. They lie close to the 
transverse water vascular vessel, I cannot find that these sacs 
have any connection with any other spaces. They appear to be 
perfectly isolated. The first of the senes occuivs very early in 
the body — if not in the very first segment. These sacs have a 
lining cuticle surrounded by a single layer of epithelial cells of 
which the borders between the individual cells are not clear. 
The nuclei, however, are very obvious and large. There ai‘e no 
muscle-fibres at all apparent encircling the sacs. They often 
appear crumpled in transverse sections, and occasionally seem 
to be Y-shaped. They are impossible to miss, in a series of 
sections. 

The only remaining characteristic of this worm upon which I 
am able to report is the structure of the head ” end of the body, 
which has been already briefly described above. In the place of 
a scoiex there is a small projecting process, no larger than the 
rostellar process of many unarmed tapeworms. This arises from 
the middle of what may be termed, for the present, the first seg- 
ment of the body, which is distinguished from those that follow 
by its. rather less breadth and greater length. It would' seem to 
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be really composed of two segments, if we consider tiie condition 
of tlie water vascular system tlierein. The two main iongitiidinal 
vessels of this system extend well forwards into this conipoiiiid 
segment, and the outer ventral vessels are connected by two 
transverse vessels, thus indicating, as I suggest, the double 
nature of this apparently single segment. Towards the centre 
o| the specialised anterior segment is a large group of deeply- 
pigmented oval bodies, which appear to be special pigment-cells. 
They are as large, or nearly so, as the calcareous corpuscles wdiich 
are very abundant in this worm. In the middle of the concave 
anterior border of these two fused segments is quite a small 
conical projection, than which nothing else at all comparable to 
a scolex exists. There is no sign of any breakage at the summit 
of this which might suggest that a scolex had been accidentally 
detached. 

It is a somewhat remarkable fact that tliese conditions (or, at 
any rate, something very near to them) occur in the genus 
DioiGOGmtus\ for, as will be pointed out later, the genus with 
which I am concerned in the present paper shows some likeness 
to the AcoieidaB and even to the genus Dioicocestus, which is of 
that family. In Dioieocestics acotylus^ Fuhrmann * has described 
and figured the practical absence of suckers and the very rudi- 
mentary condition of tlie rostellum — state of affairs which is 
not foiind in the other species of this genus. The figure referi'ed 
to also shows — as I have described in my species — the absence 
of any marked diminution in calibre of the body at the head end. 
But it must be remembered that the Dioicooestus was a fully- 
developed sexual worm. 

§ Structure of the Buds» 

It now remains to consider the minute anatoiiiy of these out- 
growths and their nature. As to the latter query, there are, as 
it appears to me, only two alternatives. These outgrowths must 
be either tentacles ’’ of the nature of the processes known in 
Hymenolepie mlloms, or young worms budded off* from the 
parent stock. There is very little, if indeed anything, to be 
said in favour of the former view. It is true that a lax'ge out- 
growth of the body to form a tentacle might have very much the 
same structure aa the body, even to possessing branches of the 
excretory system and lateral nerve-cords. But there would 
hardly be a practical identity of structure such as I shall point 
out in detail later. Furthermore, the growth of processes of the 
body might be expected to be more regular than are these out- 
growths {of. text-fig. 113), and above all a gradual freeing of 
themselves from firm contact with the body, as shown in the 
figure, is precisely what we should expect with budding offspring, 
which, as it appears to me, is the obvious and only way to in- 
terpret these appendages of the fully grown worm. 

* Zook Jakrb., Abth. f* Syst. Bd* xx* 1904, p. 101. 
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I selected for investigatioiij by means of transverse ^ sections, 
tbe most adult -looking of tlie young budded-oft' worms, in wbicli, 
moreover, segmentation was obvious. I liave already reierred to 
tills individual in my account of the buddiiig process and need 
not reclesciibe its external cbaracters here. Tlie wider end 
attached to the body of the parent foi-ms a bladder with ra,tlier 
thick walls. This I take, therefore, to be the posterior end 
the young worm. The opposite end is very much thinner (a,s is, 
of course, usual among tapeworms) and represents tiie scolex end 
of the animal. I could observe no trace ot‘ hooks aiiywhei-e on 
this scolex, nor suckers of any kind. This, howevei*, is not sur- 
prising in view of what I liave already descrilied in considering 
the conditions observable in the jiarent stock. At a-boiit the 
middle of the worm a transverse section shows the appearances 
represented in text-%. lib. The cortical layer is tliiclc— about 
the same diameter, or in places rather more than the diameter, 
of the medullary region. The medullary region is plainly marked 
oft' from the cortical by transverse muscular ftbres of delicate 
constitution, 

Tiiei'e are several parallel ftbres in this layei*, whicli is aitogether 
of some wi<it]), the individual ftbres being widely separated. The 
parenchyma of the medullary region is as usuaJ, and contains 
many nucleated cells, generally triangular in form, connected 
with processes at the angles. These cells get to be particularly 
numerous near the water vascular tubes, which will be referred 
to later. There are also heaps of nuclei visible in some sections, 
which I take to be the rudiments of the sexual orga-ns. To one 
side of the body the medullary region seems at fi.rst sight to 1)6 
invaded, as it w’-ere, by the cortical region, thus ])rodiicing an 
asymmetry in the transverse section, wdiich is qtiite apparent in 
the accompanying text-ftgure. This asymmetry is assocaated witli 
the presence of a tubular organ (text-ftg. 31b, which will 1 h‘ 
described in detail on a subsequent page. Tins occupies a. good 
deal of space, and round it are large bundles of stout muscular 
ftlrnes, cpiite similar to tiiose which occur in the (cortical layer. 
It is veiy easy, however, to observe tluit the traj.ivsvei'se hiyei* of 
muscles bounding the medullary parenchyma is continued on 
either side of this differentiated mass of tissue and ends hitera.lly 
at a point asymmetrical with its ending on the other side of the 
body. I therefore regai-d this region as belonging to the medullary 
part of the body. The cortical I'egion is distinguished from the 
medullary (other than that section of the nu^dulla.ry region Just 
refeiTed to) by the bundles of stout longitudinally running fibres. 
■ These bundles form a layer immediately outside of tlie transverse 
fibres ; but there are much smaller bundles and isolated longi- 
tudinal fibres extending some way towards the exterior of the 
body. 

In the medullary, region lie the water vascular tubes and the 
nervous system. All of these lie in the same straight line with 
each other and with the tubular organ already ref erred ho, and 
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this line is the longer diameter of the cross-section ; tlie tubes 
etc. ai*e thus laterally disposed with regai'd to eacli other. It is 
necessary to eiu]dia,sise wliat may appear to he a state iiieiit of the 
obviously true, since in otlier i*egions of the body the niiitoal 
,1‘elatioiiships of these several organs and systems are a little 
changed, 

Text-%. lie. 



Transverse section through middle of strobila of oldest hud of the asexual 
form of Vrocif^tidium ffemmiparnm. 

l.v. Excretory tubes, ». Herve-cord. .v. Tube of doubtful siguificauce 

described in text. 

In all other tapeworms known to me the water vascular tubes 
of the two sides of the body are symmetrical with each other in 
point of position within the medulla and distance from the lateral 
cortex on either side. They are also generally correspondent in 
size, though not always regularly so thi^ougiiout the whole body. 
In the present species the water vascular tubes are asymmetrical in 
both these particulars. The tube of the one, ^ide is considerably 
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larger than that of the other and is relatively asymmetrically 
placed. This latter fact is doubtless due to the bundles of longi- 
tudinal fibres surrounding the large lateral tubular organ. This 
structure has, as it were, pushed the nerve-cord and the water 
vascular tube of its side towards tlie centre of the body. Indeed^ 
the vessel in question lies very nearly in the actual centre of the 
section and quite in this position shortly before and during its 
coniieetioii by the transverse vessel mth the tube of the opposite 
side of the body. These transverse vessels are at regular intervals 
and quite easy to see as in the adult worm. I did not observe 
any other branches of the water vascular tubes than these. 

These sections from the middle of the body of the young worm 
also show very plainly the remarkable constitution of the nervous 
system in this Oestode. One of the two lateral cords (text- 
fig. 116, n) is very obvious indeed, lying between the water vascular 
tube of that side and the tubular organ of doubtful meaning. 
It cannot possibly be missed in these sections. But on the opposite 
side of the body I could find no trace whatever of any nerve-cord 
even of smaller size than the one represented in the text-figure. 
I feel confident that a failure to observe a cord in this situationj 
were it present, would be difficult. The medullary tissue is so 
clearly differentiated by the stain (iron hsematoxylin *) that 
the nerve-cord, if of any size at all comparable to that of the 
opposite side of the body, would stand out quite prominently. 
This state of affairs is undoubtedly very anomalous and hard of 
explanation. For we shall see later that the two nerve-cords are 
both quite recognisable towards the end of the body. 

Finally, this transverse section shows to one side a large tube 
cut across, to which reference has been made incidentally once or 
twice already. It is situated in the centre of a group of bundles 
of longitiidiiiai fibres, which bundles are like those in the cortical 
layer of the body in eveiy way, including their rather sparse 
scattering round the centrally placed tube. The bundles in the 
cortical layer are not densely pressed together a.s tliey are, for 
example, in robustaf. The tube itself is of con- 

siderable size and is lined by a thick layer of chitin, which is 
stained precisely like the chitin which covers the body of the 
worm externally. Outside of this is a single layer of stout longi- 
tudinal muscle-fibres, and then a deej)ly staining layer of elongated 
cells, interspersed among which are small bundles of stout longi- 
tudinal fibres. The structure of the tube is in fact almost exactly 
that of the outer layer of the body, only differing, indeed, by the 
intercalation of tlie groups of stout longitudinal fibres among 
the cells. ■ 

We shall now consider the course and structure of this tubular 
organ throughout the body of the young worm. The identity of 
structure with the outer layer of the body which this tube 
shows in the middle region of the body, is rendered intelligible 


! 1 am iadebted to Dr. PHmmer, F.E.S., for the use of this reagent, 
t See Beddard, F. 2. S. 191S, p* 684*, text.%. 97, ® 
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by the fact that in two places, one behind the other, it communi- 
cates with the exterior by a narrow duct (text-fig. 117). One of 

Text-fig. 117. 



Two consecutive sections from another region of the same bud as that which is 
represented in text-figure 116 , to illustrate the opening of the tube on to the 
exterior. 

In the upper figure the orifice (o.) on to the exterior is shown and the 
commencement of the invagination leading towards the tube a?. 

In the lower figure the outgrowth of the tube w to meet the invagination is seen, 
M. Nerve-cord. Z.-o. 'Water vascular tubes. 



836 


BR. F, E. BEDDARB ON A 


these openings is in the bladder region and the antei*ior one a 
very little w:iy in front of tills. Both orifices are dorsal or ventrar'^'" 
ill position — at aiij rate not lateral, — hut they <lo not (coincide 
e^xaetly. In view of the position of these orifices it is cletir* that 
the tube of communication is of some lengtli. In addition to 
these tv'o openings on to the external surface, tlie gives o.ff 
two short cmcai processes, one of whicli nearly liut not cpiite 
opens into the bladder. 

Anteriorly tlie tube gradually comes to an end and does not 
end by opening on to the exterior. It diminishes in calibre for 
the space of a few sections and then simply ends. At the bladder 
end of the liody — the end which is attached to the parent stock — - 
the tube gets to be more and more shoved to the side as the 
liladder increases in size. In consequence also of this tlie tube 
liecoiiies flattened from side to side, at tlie anterioi^ part of the 
bladder. Followed backwards this tube can be i*ecognised l:>y its 
thick chitiiioiis lining, already referred to, and can he seen 
thereby to be quite distinct from the excretory tulie wliich has 
come to lie below it in consequence also of the development of 
the bladder region. The next that occurs is that tlie tube divides 
into two coincidently with the formation of two or three septa,, 
partly dividing up the cavity of that part of the Ifladder wdiicli 
lies adjacent. The two tubes lie one dorsally to the other, and 
thus both of them in the same straight line with the excretory 
tube. The middle tube of the two after a very short course 
appears to open into one of the chambers of the bladder, and is 
thus a diverticiiiiiiii like the one mentioned above. Furtliermoro 
I am not absolutely certain that it actually opens into tlie 
bladder ; but it ends at least in close contact, 

I feel, indeed, almost inclined to assert that this tube does' 
open into the cavity of the bladder, since the main tube, continu- 
ing a little wary further back, gets very narrow aaul undoubtedly 
ends by opening into the bladder. It is to be noted that these 
orifices do not involve a mere continuity of lumen. The character 
of the lining membranes changes at the point of meeting. It 
is further to he^ noted that it is not the main cavity of the 
bladder wliicli the tube opens, hut into a portion of it 
separated oft* by septa. This problematical tube varies in iwrrts 
ill its structure and in its relations to the nerve-cord. Anteriorly 
the layer of cells surrounding it are not so conspicuous as 
elsewhere, and thus the longitudinal muscular fibres come into 
greater prominence ; the calibre of tlie tube also is not the same 
all through the body. It has been mentioned that in a section 
from about the middle of the body, that the tube lies outside 
of the nerve-cord and quite laterally to it. In other parts of the 
body, particiilaily anteriorly, the tube lies above (or, perhaps it 
may prove necessary to say, below t) the nerve-cord. 

We have, therefore, in these young worms still attached to the 

I i difFerentiate between the dorsal and ventral surfaces, 

t bee tootnote above. 
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parent, tlioiigii (as tlio narrow stalk shows) just ready for detach- 
ment, a of tlie structure of the outer layer of the body 
which traverses in n, straight line nearl}?- the whole of the body, 
which opens into the Idadtler behind and ha.s two segmeiitally- 
arranged orifices of conimiiiiicatioii with the external world. 
There is no obvious answer to tlie question as to its nature. In 
buds within the cyst of EchinocoGcus a cavity is formed which 
is not an ingrowth of the cavity of the whole cyst, but which 
is alleged to be continuous up to the scolex. This, however, 
1ms been denied and the scolex asserted to be entirely solid. But 
even supposing a comparison is possible on tlie gTOUiids that 
the scolex of Echmococcics is hollow, the short tubes leading to 
the exterior in the worm of which the present paper contains 
an account would seem to invalidate it. And, moreover, the 
structure of this problematical tube is not tliat of the ]3ladder 
with wliich it communicates. It seems, indeed, to be a special 
structure and not a space connected in any way (or, rather, any 
direct way) with an evagination of the scolex. 

For tlie greater part of the body I could only find a nerve-cord 
on one side, where it was cpiite as obvious as in the mliilt ” worm. 
In the anterior region, however, the nerve-cord of the opposite 
side was visible for a short space. It was, however, not half the 
size of its fellow, though of precisely the same structure and 
equally unmistakable a,s a, nerve-cord. Both cords lie in the 
medullary region j ust at its bordering on the cortical layer. I could 
find no enlargement of tlie nature of a brain. Quite anteriorly, as 
well as posteriorly in tbe bladder region, I could not iccognise a 
iierve*cord. It is noteworthy that the asymmetry of the two 
water vascular tubes in size is exactly paralleled by that of the 
two nerve -cords. 

These are the facts which I have ascertained in the anatomy of 
the most mature of the growing buds. It now remains to compare 
the structure of the young worm with that of the parent stock of 
which it is a ’bud. 

§ (Jonqxirison of Bud imth Wmin. 

In the general form of the body and in the possession of a 
relatively small bladder they agree ; also tbe rudimentary scolex 
is a marked feature of both young and old. 

It is rather remarka-ble to find asymmetry in the young 
worm, but this of course may be its normal method of growth. 
Certainly I noticed no asymmetry in the parent form. What 
is perhaps important as a difference is the presence of only two 
water vascular tubes in the young and four of these in the 
older worm. The additional water vascular tubes may, however, 
make their appearance later. Furthermore, for the same 
reason, too much stress cannot be laid upon the more copious 

* Broim’s THerreichs, iv. Abfch* 1 b, p. 1^40. 

Paoo. Zoom Boc.~™1912, No. LVI. ' , ' 55^ 
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bundies of longitudinal muscular fibres wLicli are to be noted in 
tlie large worm. I believe also tliat tlie eontinuous large tube in 
the iiiiniatiire worm is represented by the cavities contained in 
many of tlie segments of the adult worm, though the minute 
structure, it iiiiist be confessed, difiersin the two cases. Further- 
more, the series of cavities in the adult worm lie very nearly in 
the micldie of the body, indeed quite in the middle of the body in 
some segments; the tube in the young worm is, on the other hand, 
as distinctly to one and the same side. But it must be borne in 
mind that the position does vary in tlie young worm, and a further 
flattening of its body might easily cause a greater similarity in 
the position of the tube to that observable in the more fully 
mature worm, 

§ ComiKirison loith other Forms and Systematic 

Fosition of the Parasite, 

Apart from the question of proliferation by budding, to which 
we shall return later, this Tapeworm presents a certain iiuniber 
of imdoiibted resemblances to Cysticercus fasclolaris (of rats and 
mice, etc.), wdiieli becomes Tmnia crassicolUs in tlie Cat. Both 
these forms agree (I have compared the species which forms the 
subject of the present paper with examples of the Cysticercics from 
the common rat) in possessing a long segmented body and a, small 
Madder posteiioiiy. Bat in Cysticercus fasciolar Is tlie bladder is 
smaller and the body shorter than in my species, while the hooked 
and suckei'ed anterior end renders any confusion or detailed 
comparison impossible. Nevertheless, the two forms have in 
common the small bladder and long strobila. But while the one 
occupies the position in the body of its host of asexual worm, i, e, 
in a diverticiiliiiii of the alimentary tract, the otiier is found, as 
are Cysticerci^ encysted, and in the liver of its intermediate host. 
Nor is it by any means certain that the species from the Mus- 
quash is a member of the Tmniohlea (Cyclophylliclea.) at all. It 
may well be a member of one of tlie lowez- groups of Oestodes. 
We shall consider the arguments for a.nd against the placing of 
the worm among the Tmnioidea. 

It must be admitted at once that there are no absolutely con- 
clusive arguments which point definitely one way or the other. 
This, of course, may be explained on the assumption that we are 
dealing here -with quite a new type of Oestode. In the meantime, 
the structure of the worm so far as it can be read does not favour 
such an aKSsimiptioii, though it does not, for the matter of that, 
appear to be necessarily contradictory of this possible view. As to 
the other alternatives, the absence of a marked scolex with stickeis 
is greatly against the reference of the worm to the Tsenias, but 
the character of the terminal bladder, on the other hand, is on the 
whole in favour of^ such a placing. This latter fact is obviously 
against the supposition that the worm 'is a^Pleincercoid of any* 
kind ; but the lack of a definite ‘^head ” is as clearly in favour of' 
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tliis supposition. There, as it appears to me, the question must be 
left — ill regrettable uncertainty. 

The process of asexual reproduction , by budding which this 
ivorni sliows is not entirely unknown among the Gestoidea, but 
there are some not unimportant ditferonces from what has been 
recorded in other forms. There are two principal comparisons to 
be made. 

Tiie first of these is with Gysticercus loiigicolUs^ the bladder- 
worm of Tceiila crassiGe 2 )s. It is of further interest from the 
point of view of the present comparison to note that this Cysticercus 
is also found in a Rodent, Arvicola arvcdis. Besides the earlier 
investigators. Prof. M. Braun ^ has studied this form and em- 
bodied ids results in brief in Bronn’s ‘ Thierreiclis ’ f. The buds 
from the Cyst leer cl do not apparently [^contain a prolongation of 
the bladder- cavity, sondern durchweg als solicle Wucheriingeii 
der periphereii Schicht der Wand entsteheii.’^ This is an obvious 
point of similarity witli my species, where, of course, the buds 
cannot be continuous with the cavity of the bladder — that is to 
say, in both cases the buds are solid , outgrowths. Furtherinoi'e, 
before being separated off from the pai-ent Oysticerem the attach- 
ment of the bud dwindles to a narrow stalk precisely as I have 
described above. The buds, however, in the case of (Jysticerms 
longicollis seem to be limited to the bladder and ahvays to the 
hinder end of that ; whereas in my species this is exactly the 
region wiieiu no buds are foi'med. 

I believe, however, that a nearer approximation to the condition 
observable in the species which I describe in the present paper is 
offered by a worm recently described by Ijimaf: with some detail. 
This is a Plerocercus or Plerocercoid found parasitic in a human 
being in Japan in cysts in the skin. It appears to give ofi’ actual 
buds, whicli are, however, more or less irregularly arranged and 
present nothing of the comparative symmetry manifested in the 
species from Fiber zihetklms. The individuals difier in the degree 
of their budding, some giving ofi‘ a laxge series of slender pi'o- 
cesses. These buds are, as in my species, actiml outgrowths of the 
parent stock and not, for instance, connected with the excretory 
organs on any other definite part of the body. They occur 
as much at the head end as elsewhei^e and there difier from the 
Tapeworm, of Fiber zibethims. There is, however, a resemblance, 
in that in both cases the moi^e mature buds are not in front of 
or behind the less mature: there is a complete irregxdarity in 
their order of succession. 

The similarity between the two cases of budding cannot, how- 
ever, be oaiTied into any detail, since it is obvious that the two 
worms are not nearly allied. The Plerocercoid described by 

* See Centralbl. £. Bakt. u. Bar, xx. 1896, p. 680; ZooL Anz. 1896, Ko. 514; ibid. 
1897, No. 521, These papers are not illustrated. 

t Bd. iv. Abtli. 1 B, p. 1529. 

J “ On a new Cestode Larva parasitic in Man,” Journ. CoU. Sci. Japan, xx. 1905. 
For a refei’ence to this paper I am indebted to I)r. W. Nicoih 

' ' 50 ^ 
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Ijima is regarded by bini — and, as I tliink, rightly — as a young 
Botliriocephalid whose larval stages are also known from simihir 
positions in other mammals than man. These larvje have no 
bladder, and thus the fact tha,t in the Plerocercoiclj as in iny 
woriBj the l^uds are produced from the genei’al body surface loses 
its principal significance. It is, I think, more important to note 
that the worm from Fiber zibethicus differs fi'oin (Jysticerciis 
longicoUis^ in that the budding is not upon the bladder end of tlie 
worm. It is remarkable, however, that both in my worm and in 
the Plerocercoicl there is no recognisable scolex ; but at the same 
time there is in the supposed young Botliriocephalid no proper 
segmentation of the body as yet visible. It is thus particularly 
remarkable that my species is very fully segmented tliiungliont. 
I think, tlieiefore, that the case of buckling which I bring forwjird 
in the present paper may lie regarded as in some respects a new 
form of asexual reproduction which is partly paralleled in a few 
other forms of Tapeworms. 

Inasmuch as the propagation of this worm is different in detail 
from anything that is known, and as the woiin itself does not 
entirely conform with any known species or genus, it is desirable, 
as I think, for mere convenience sake to give it a name and to 
define as far as may be the charactei‘s of the Cestode. Had the 
worm proved definitely a Tetracotylean I should liave con- 
tented myself with referring it temporarily to the gemis 
a name which is generally given to forms whose generic affinities 
are uncertain. As, however, this cannot be done with any 
certainty, I venture to give a new generic name which is non- 
committal as to its position in the series, and I term it 
accordingly 

Urocystidimn gemmiparuia, gen. et sp. n. 

Inmnpktehj mat-wn xmvm ivitJi small bladder ami very numerous 
proylottkis. Idcolew feebly developed and without koohs. Tubes of 
water vasetdar system lateral to each other, the dorsal with fhick 
muscular coat and imide of ventral, the ventrnls eonnected^ by a trans- 
verse vmel which fmdes and surrounds dorsal vessel ; a netwoldc present 
in mrtew as well as m medullary region. Longitudinal mmch- 
layer in cortex of at least two rows of bundles with numerous fibres 
in each. Muds formed at hinder end of body on both sides, thus 
forming two rows, ofiohich the bladders are attached to the parent 
stock ; the scolex is not Inverted, is ‘without hooks, and rudimentary. 

Hah* Musquash {^Fiher zibethicus), in liver-duct. 

(2) The Sexttaii Form. 

As lias been already mentioned, the hepatic duct contained, 
besides the « cjsticercoicf ’ Just described a sexual worm which I 

Itfimkit necessary to mamtain an attitude of reserve with respect to the 
identity ot the asexual and sexual forms. , 
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believe to be tiie mature foxan of the same Tapeworm. The size of 
the two worms was about the same. The sexual form lueastirecl 
86 nun. in length and the gi-eatest diameter, xvhich occurred not 

Text-fig. 118. 



The sexual form of XTroc^stidiim (?). 

The left-liaud figure represents the entire worm magnified about twice j the right- 
hand figure represents the scolex with a double crown of hoohs more highly 
magnified. 

far behind the head, was 6 mm. The appearance of the worm 
(text-fig. 118) was quite similar to that of the immature form. It 
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was posteriorly of a ratlier delicate appearance, rather transluceiit, 
and tlie proglotticls ^\'ei*e very short and enoiiiioiisly wide ^iii 
proportion. Tliei/e was no increase in length of tlie prog'lottids 
towards tlie end of the body, and their proportions were as in the 
asexual worm. It would hardly, of course, be sufficient to insist 
upon an identity upon these grounds alone ; but, trike ii in coii- 
jiiiiction with other facts which will be dealt with, the similarity 
in outward a.ppearance is very striking. The tail ” end of the 
body appeared to be a little excavated, as is common in tapeworms, 
the penultimate segments slightly embracing tlie last segment, 
which was not quite so "wide. I can believe that the worm was 
proliferating at this end. 

The scolex w-as not quite so wude as the ensuing strobila, and no 
appreciable neck separated the two. The scolex is proportionately 
large, as is indicated in the accompanying text-figure (text-fig. 
118), and well armed anteriorly wuth two rows of hooks alter- 
nating in position. The anterior circle of hooks consisted of 16 
separate hooks, which were about twice the size of those of the 
succeeding circle, whose number I did not count, but wdiich were 
presumably the same, as they were implanted between the larger 
hooks. The usual four suckers are present ; they show no un- 
usual featiii'es and are unarmed ; their cavity looks forwards. 

I have investigated the internal structure by means of trans- 
verse and sagittal sections. The cortical layer does not differ 
greatly from the medullaiy layer in thickness, and the general 
appearance of the sections is very like that of sections of the 
immature wmimi (see text-fig. 119). The cortex, for example, is 
identical or nearly so. The same bundles of longitudinal fibres 
occur and are very much of the same thickness. They are also 
separated from the medulla by transversely running fibres, I 
have described and figured in the asexual form the bundle or 
bundles of rather stouter longitudinal fibres riuining outside of 
the nerve-cord on either side and associated witli a cavity dubiously 
related to the excretory system. I find the same arrangement in 
the sexual worm. 

The exm'etarj/ system does not need a very long description, 
since it agrees in its main peculiarities with tliat of tlm supposed 
asexual form. There are, in fact, the same two lateral vesscds on 
either side lying parallel to each othei*. They are, moreover, 
roughly equisizecl, and the innermost of the two has very thick 
muscular walls, the fibres being circular in their disposition. I 
should add that nuclei interspersed among these fibres were very 
obvious. In addition to these two longitudinal trunks each pro- 
glottid possesses a transvei’se vessel which has the same I'emarkable 
mode of union with the ventral excretory tube that I have figured 
(see text-fig. 115) and described (see p. 830) in the presumed 
Cysticercoid stage, and which I need not redescribe' here as the 
structure seems to be identical. There is, however, one impoiiiant 
difference which the sexual form shows from the Cysticercoid ; and 
that 'is the absence in the former of the peripheral water vascular 
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iietwoi'k of the latter. I could find no trace of this in the sexual 
woi*in, although it was easy to see in the supposed Cysticercoid of 
tlie same. It seems to me possible (perhaps necessary) to explain 
this difiereuce by assuming in the CVsticereniil a i*etentioii and 
gradual metamorphosis of the bladder into the strobila, together 
with its excretory system, which latter ultiiuately disappeai'S on 
the assumption of sexual characters. There are, of course, other 
Cestocles in which the bladder is not cast ofi* before the acquiring 
of sexual characters. 

Text-fig. 119. 



part of a transverse section through a proglottid of tlio sexual worm. 

e.m. Circular muscles, Dorsal vessel of the water vascular system. N. The 
three laterally running nerve-cords, t.v. Transverse water vascular tnink^ 
Ventral trunk. X. Large longitudinal nnivscular fibres referred to in the 
text as frequently running within a space. 

In the neighbourhood of the water vascular trunks delicate muscular fibres are 
shown running chiefly in a dorso-ventral direction, which may he associated with 
the dilation and contraction of the water vascular tubes, 

„ The nerm-card shows no trace of the asymmetry, which I have 
described above in the very young worms. There is nothing un- 
usual about the position or structure of the main trunks. There 
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is, however, on either side of the body and nimiing parallel witli 
the main nerA^e-corcl a second and a third nerve-cord (see text- 
fig. 119, N) which lie above and Ijeiow the former arid at some 
distance from it. These accessory nerve-cords appear^ to be 
exactly like the main nerve-cord in structure and are situated 
at the boundary of the medullary and cortical regions, a trifle 
nearer to the middle of the segment. In sagittal sections the 
siipplementarj nerve-cord is very obvious and is seen to be coii- 
iiectecl with the main trunk by numerous (7 or 8) transverse 
cords ill each segment, which produce a ladder-like appearance. 
There is an obvious likeness here to Bertlella^ in wdiieh genus the 
nerve-cord also consists of three separate sti*ancls, and to Dtoico- 
cestus^ wdiere the cords are wider apart. They are, however, much 
closer together in Bertiella than in the present worm. I have 
not observed this arrangement of three nerve-cords in the supposed 
iminatiire form already described. But it is to he observed that 
the main cord is there almost as Tvide as tlie medulla,, thus leaving 
no room for the accessory cords -which may be split off later. 

§ Beximl Organs, 

111 the middle region of the body and possibly for some way in. 
front (I have not examined sections just in front of the mid- 
region) the proglottids are full of ripe' eggs. I have examined 
these proglottids in sagittal as well as in transverse sections. The 
former bring out the important fact that there is apparently no 
internal boundary-line betiveen the proglottids ; for the eggs form 
continuous masses stretching without intermission from segment 
to segment. In this region the most careful search failed to show 
any other genital organs than these exceedingly numerous ripe 
ova. It is, of coui'se, not uncommon in fully unit are segments 
of tapewoi^ms, such as these in the present foiiii, to find nothing 
but ova in the medulla ; but in those forms there are at least 
considerable though often altered remains of the genital ducts 
and terminal apparatus. In the present species there is no 
vestige of cirrus-sac or vagina and not the lea.st trace thrit I 
could discover of an external pore. Nor do I think that it W'-ouhl 
have been easy to have missed these structures were they present^ 
particularly in a series of sagittal sections, I am, in fact, con- 
vinced that they are absent. 

The eggs, of this tapeworm do not He in any space or spaces 
that can be strictly called a uterus. There are, however, spaces 
which suggest the remains of the uterus. These are not arranged 
in strict metamerism ; but in a certain number of proglottids, 
ancl not by|aiiy means confined to a single proglottid, are large 
cavities ^ is represented in the accompanying text-figure 
(text-fig^ cavities are more or less chmilar and lie 

in the nleMary region of the body. As a matter , of fact, 
they of Indeed, they are often quite 

empty ; §>§!§ sometimes are eggs to be seen lying within them 
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Two sections tlirongli portions of proglotticls of tlie sexual worm. 

The upper figure is a longitudinal section in the more anterior part of the body, 
showing the smaller ova lying among and to the inside of the longitudinal 
muscles (L); these smaller ova 'lie in what is probably generative tissue, not 
clearly indicated in the drawing. 

t Transverse muscle fibres, o. Mature ova scattered through medulla and 
also at the opposite side of the figure in the cortex. 

The lower figure represents a transverse section through a more posteriorly situated 
segment.* 

ev A cavity which may possibly represent a uterus ; twO' spaces are shown in the 
cortex which may or may not belong to the, same category. L longitudinal 
muscles, o. Ripe ova showing a nucleus, t. Transverse muscles. 
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and adherent to their walls. I doubt, therefore, whether these 
spaces are the remains of the uterus, or whether they are not 
rather cavities which have arisen in the medullary region perha.ps 
by streteliiiig of the walls of the liody and consequent laceration. 
The eggs, in fact, lie scattered through the parenchyma, some- 
times singly and more often in masses of vaiioiis sizes, as is 
shown ill the figure referred to. The eggs are not limited 
to the niecliillaiy region. It is clearly to be observed that 
they extend into the cortex (text-figs. 120, 121) a good way 


Test-fig. 12L 

t L 



Q- 


Part of a transverse section ttooTigli a proglottid of the sexually mature worm in 
which the ripe ova (o.) have been very deeply stained aad are seen to he 
scattered througli the coitex as well as tiie medulla. 

1. Longitudinal muscles, t. Transverse muscles. 

towards the external layer of the body-wall. They stop short, 
however, some way below it. It is quite certain that whether 
or no there may be remains of the uterus, some of the eggs lie 
scattered within the parenchyma. In the cortical parenchyma 
they are to be seen between the muscle-bundles and closely packed 
in masses. The appearance is, indeed, not at all unlike that 
which I have recently described in the tapeworm Anophtmfim 
dmyiiri ^ in those parts where the cavities of the uterus were 
not so conspicuous; for in the latter worm there are uterine 

* P. Z. S. 19li, p, 1012, text-fig. 21S. 
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cavities lodging many, perhaps most, of tlie eggs, Tlie present 
species is, as it were, a stage Ijeyond that exliilnted by xinoplo^ 
tmnia dasj/uri. As is well known, tlie imbedding of tlie eggs in 
tlie parenebyina is not a novelty ; for Oocliorisilca is a genus 
which is largely characterised by this very feature, though in 
this case the eggs are iinberkled singly and there are not the 
heaps of eggs seen in the present species and peiiiaps in Ano^- 
2)loic&7im. In Anoplotm-nia, hownver, the masses of eggs are 
usually in cavities of the iiteims. In hotli Oochoristica and Ano- 
ptlotcenia^ however, the scattered eggs are limited to the medullary 
region. But the peculiaiity of the specieKS with which I am 
dealing in the present paper is also knovm in other forms. Clerc ^ 
has figured eggs in the cortical region in a species of Dilepis. 

I have some reason to think that the scattered eggs lie in 
the interstices of the network forming the ground -tissue of the 
worm; hut in any case eggs were also seen lying in larger 
circular cavities, I believe that these cavities (shown in text- 
fig. 120) are not the remains of a uterus. They are, as it 
appears to me, to be directly compared with similar spaces to be 
seen in mature (but less matui^e than in the pi*esent instance) 
segments of InermicapsifeQ^, where I have described and figured 
them t. In this latter case I was able to bring forward some 
positive evidence to show that the spaces in question were not, 
and could not be, the isolated series of chambers left a 
vanishing uterus. In the worm with which I am dealing in the 
present communication I am unable to furnish any of those 
proofs of the nature of the cavities in question, I can merely 
point out theii’ general similarity to those of Ine^miicapsifer, 

Although there were no ti^aces of gonaxhs like those of other 
tapeworms in this region of the body, I have succeeded in dis- 
covering what I regard as undoubtedly the generative tissue. 
The medulla was packed with ripe ova, which, as already said, 
stray into the cortical layers lying between the bundles of 
muscles. But at the line of junction of the' cortex and medulla 
and lying in 'the; latter is a continuous mass of tissue Avith 
interspersed nuclei, in and just outside of Avhich eggs in various 
stages', of' development are to be seen. This is, as I think, 
undoubtedly tO'^ be ' regarded as a continuous layer of gonadial 
tissue, I cannot see any other obvious explanation of it. It is 
clearly totally' unlike the ground-tissue of the tapewornfis body 
and forms a 'Solid m,ass with darkly staining nuclei. Its associa- 
tion with' developing ' ova seems to be final in the matter of 
argument.', It is, however, possibly the case that this gonadial 
tissxie iS'' wholly or in part the origin of ' spermatozoa also; for 
testes like those of' oflier tapeworms were not ^ found in the 
present speeiesv ' ' have, however, no evidence of the presence of 
spermatozoa.' '' The '-Tissue itself is-— save Avliei^e developing ova 

^ Rev. ZooL Suisse, t. xi. 1903,. pi, xi. figs. 75, 76. 

t P. Z. S. 1913, p. 588, text^%, 77. For the opposite 'view, 'see Janichi, Beukschr. 
Medi-Nat. Ges. Jena, xvi. (1911) p. 381, pL xiv, figs. 35-37. ' 
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are present — naturally indistinctive. The only way of proving 
its testicular nature is the discovery of spermatozoa. An 
inability to find these is not of itself conclusive proof of the 
absence of testicular tissue. But an argmiieiit of weight in this 
direction is to be derived from a study of the ripe eggs. These 
are rather small as compared with some species and possess a 
very thick lijaliiie shell, which is with diiiiculty penetrated by 
staining reagents. Thus in many of my sections the eggs seem 
to be simply oval structureless bodies. In cases,, however,, where 
the staining lias been more successful the true ovum within the 
shell becomes obvious. It consists of a single cell with n, large 
mieleiis. I say a single cell because there are not vitelline cells 
enclosed within the shell, anything in the nature of a vitelline 
body being completely absent. The absence of a vitelline gland 
is rare among tapeworms, but is known in the genus called 
on that very account Avitellma^K In no case did I find this 
ovum in couivse of di’^dsion — and I have examined a large 
iiiiiiiber of individual ova in many segments. I infer, therefore, 
that no spermatozoa are formed in this individual worm and 
furthermore tliat there is no entry of spermatozoa from another 
individual — a fact %vhich is also supported by the absence of a 
vag’ina. But it must be remembered that the host may not 
ha.ve contained in the bile-ducts another spenn-procliiciBg indi- 
vidual. It may be that fertilisation occurs outside the body. 
But this is clearly a mere suggestion for the present, though 
not repugnant to such evidence as there is. 

Tliere being no trace of the actual uterus in the middle 
region of the body, I naturally sought for these bodies elsewhere 
and made a series of sections from the anterior region of the 
body. I selected the rather thicker region which immediately 
follows the head and examined a piece cut from al^out 10 nmi. 
behind the anterior extremity. Here, as I imagined, the im- 
mature uterus might be found or at any rate some trace of its 
existence. I could, however, find in this part no essential 
flifierences fi‘om the posterior region of the body which has just 
been described. The body was in the same way packed in places 
with the ripe ova, w^hich were present everywdiere in a, less crowded 
state ; indeed, they seemed to me to occur nearer to the external 
surface here^ than posteriorly. I found the eggs only just beneath 
the external cellular layei‘ of tlie body-wall. The only conclusion 
that I can come to is that this vrorm possesses no uterus, or 
that it exists for a veiy transitory period only, and also that very 
possibly the sexes are separated as in the genus Dioicocesius. 
The specimen described here being a female, this conclusion 
is obviously based upon negative evidence only and is thus less 
valuable. It is, however, quite clear to my mind that the genera- 
tive products develop simultaneously in the proglottids and that 

« Goagh, Quart, Jonrn, Micv. Sci, vol. Ivi. pt. % 1911, for an account of tlm 
geaiis. 
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therefore there is no growth of the wonn when it lias arrived 
at sexual inatiirit}^ This conclusion, which fits the facts that I 
am able to set forth, agrees also, it may be pointed out, with the 
very worm-like eysticercoid stage. There is, so to speak, not 
much necessity for this immature worm to grow in length before 
assiiiiiiiig the sexual condition. Far otlierwise is it with the 
typical OystiGerci^ which are provided with but short strobila 
as compared with the mature forms of their species. There is 
at the very least a relation between the two series of facts which 
is worth noting. It seems to me to be furthermore likely that 
at no period are there sexual ducts developed — at any I'ate, no 
female ducts. This latter circumstance, if true, is not new ; for 
the absence of a female orifice has been asserted in more tliaii 
one genus of ’worms belonging to more one family. 

Aporijia among tlie Anoplocephalidte and many genera among 
the Acolekhe are instances to the point. It is mainly, indeed, 
the plain absence of a cirrus-sac which leads me to believe that 
this worm possesses a dkecious habit so rare in this group. 


§ General Ilesume and Hystemallc Positioti. 

It is, I think, obvious from the foregoing account of the 
sexual form of this worm that it is the repi’esentative of a new 
genus ’which differs in a good many particulars from any known 
form. It will lie convenient to give a short resume of the 
essential characters of this worm, for which the name already 
given to what I regard as the asexual foiin may be retained. 
My reasons for retaining the name of the asexual form are 
firstly that I have been able to give a more complete account 
of it than of the presumed sexual form of the same Gestode, 
and secondly that I cannot fully define the sexual form, concerning 
whose identity with the asexual form, nioreo%mr, some doubt may 
be considered to remain. 

In any case the following are the principal diameters of the 
sexual worm : — Length 86 mm., gi^eatest bi*eadtli 6 mm. Head 
with twm rows of hooks 16 in each row, the hooks of the anterior 
row twice the size of those of the second row. Suckers noianal 
and unarmed, ' Ho neck ; strobila consisting of numerous pro- 
glottids veiy short and not appreciably longer at posterior end of 
worm., 

Body flat, thicker anteHorly, Oortex about the same diameter 
as medulla. Two layers of ■ bundles of longitudinal muscular 
fibres in cortex. Water vascular tubes two on each side lying 
side by side ; dorsal (?) tube with thick muscular walls. A trans- 
verse vessel in each 'proglottid forking round dorsal vessel to Join 
ventral at two points, Ho water vascular network' present. 
Hervous system consisting of a, lai'ger lateral trunk and^ two 
smaller trunks, one.Mpimi and one ventml, connected by many 
cords in each proglottid 'to^iaain trunk. ' 'The' sexes are apparently 
separate or the worni'is"protogynous oz* protandrous throughout. 
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Female organs consist of a layer of gonadial tissue lying in tiie 
mecliilla at its j miction wdth the coitical Inyer from wiiicli ova, are 
sliecl into the body, which they permeate e^’eii to the outer layers of 
the cortex. There is no trace of segment ally arranged gonads or of 
a uterus, nor are the eggs surrounded by any kind of capsule/^ 
Tliei’e is no vagina or female passage of aii}^ kind ; the vitelline 
glands are totally absent. The ripe eggs are surrounded by a 
thick hyaline shell and none were observed to be dividing and 
no embryos were discovered in them. Thus it is possible that 
fertilisation occurs outside of the body. 

These characteristics do not entirely fall in with those of any 
other family of tapeworms. They obviously point to an affinity 
with the Acoleithr, but do not definitely necessitate the inclusion 
of this remarkable worm within that family. 

§ Afiatomical Summary, 

It may be convenient to extract from the foregoing account 
of this new tapeworm the more i*emarkabie anatomical facts 
which I have been able to make out. 

(1) The absence of a marked scolexin the Cysticercm of a tape- 

worm which cannot be placed among the Botliriocepliaiids 
and of which therefore it would be expected that the scolex 
would be very prominent. And correlated with this the 
necessary assumption that, as in Bothriocephalids, the 
scolex only develops with the growth in maturity 

of the W’Orm. 

(2) The enormous size of the sfcrobila as compared with the 

bladder — a rare condition among the Tetracotylea, but 
paralleled in Gysticercus fasciolai^k, 

(3) The very thick layer of muscle surrounding the dorsal 

vessel of the excretory system and the bifurcation of the 
transverse vessels round the dorsal vessel to open into the 
ventral water vascular tube. 

(4) The total absence of genei*ative ducts or (presumiug that 

the species is dicecious) of the female tubes, which is, so 
far as I am avrare, a unique anatomical character. 

(5) The total absence of a uterus or of any trace thereof. 

(6) The difiuse and non-metameric character of the ovaries, 

which are not sharply differentiated into relatively small 
bodies of a definite shape. 

(7) The enormous quantity of eggs produced and their exist- 

ence in quite anterior as well as posterior segments ; the 
eggs are, moreover, found quite .as abundantly in the 
cortical layer as in the medulla. The conditions observable 
in this part of the generative system are simply an 
exaggeration of what is to he met' with in other genera, 
where the eggs come to be ultimately scattered through' 
the medullary pai'enehyma,. 
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In an Indian Cobra {Naja tripudians) wliich died in the 
Zoological Society’s Gardens on 11th October, 1911, a few speci- 
mens of two interesting new Trematode parasites were found. 
Of the first of these a single specimen was found in the gall- 
bladder ; of the second, four soniewliat macerated specimens were 
met with in the ureters. Four different species of Nematode 
parasites were also present in the same animal, so that altogether 
it was infected with six different species of parasitic worms. 

The first species belongs to the family Dicrocoeliid®© and is of 
particular interest from the fact that members of this family 
are not commonly found in Reptiles. Hitherto the only typical 
representative in Reptiles is that described by de Faria (1 910). 
The present species shows most of the characteristic featui*es of 
the family, but at the same time it exhibits several divergences of 
such importance as to warrant its being regarded as the type of a 
new genus. For that genus I propose the name Xenopharynx, 

Xen-opharynx solus, gen. et sp. n. (Text-fig, 122, B.) 

Only a single specimen was found in the gall-bladder. It 
measures 4*55 mm. in length and 1*68 mni. in greatest breadth, 
which is about the middle of the body. The outline is almost 
elliptical and the body is fairly fiat. Tiiere are no cuticular 
spines. 

The oral sucker has a diameter of *42 mm., but its length is 
only ‘30 mm. The ventral sucker is circular, with a diameter of 
*41 mm. It is situated 1'13 mm. from the anterior end. The 
neck is therefore almost exactly one-fourth of the body-length. 

The pharynx is contiguous with the oral suckex* and measures 
•22 X *24 mm, it' possess^' the curious shape shown in text-fig. 
122, B. At first sight this shape was thonght' to 'be the' result of 
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contraction of tlie pharyngeal iva Us or perhaps dne to the 
ilmwing of the resoplia.gus into the lumen of the pharynx, but 
neither of these possibilities seemed to accord witli. experience. 
The coiiflition appears to be brought about bj'tlie tliiniiiiig* of the 

Text-%. 122. 



M. Kliocles del. 


A. Sii/pkloilora sp. n. Ventral view, x m Cb cirrus; 

Ov.i ovarv ; MS., receptaculum seminis. 

B. Xenopharpns; sohiB, gen. et sp. n. Ventral view, x 25 . 

Or., ovary. 

posterior part of the pharyngeal wall, which anteriorly is of 'the 
usual thickness. In section the appeaiunce is somewhat horse” 
shoe-shaped.' It is unfortunate that 'no second specimen was 



TWO KEW TREMATODES. 


853 


available for comparison. Following the pliaiynx, and about as 
long as it, is a wide oesophagus, which bifurcates about midway 
bet^veeii the pharynx and theventra.l sucker, The diverticula, are 
fairly uniform, but become somewhat sinuous towaixhs their ter- 
inination, which is *45 mm, from tlie end of the body. 

The excretory vesicle is Y-shaped, with a long median stem 
reaching the middle of the body and two short limbs, the left of 
wdiich extends as far forward as the left testis. Owing to the 
fact that sections could not he made, it was impossible to determine 
whether Odhner’s view^ with regard to the siiape of the exci*etoi*y 
vesicle in the Oicrocmhhhe holds good in this case. To all 
appearance, however, the paired limbs are part of the ^’esicle, 
Their walls stand out as distinctly, and are about the same 
thickness, as those of the main stem. 

The testes lie not far behind the ventral sucker. They are t^vo 
transversely oval bodies, sej^arated from each other by a distance 
equal to their diameter. They are situated obliquely, the right 
being about half a diameter in advance of the left, and being 
separated from the ventral sucker by a similar distance. They 
measure '31 mm, in transverse diameter. The cirrus-pouch is of 
small size and lies entirely in front of the ventral sucker. It 
measures *29 x '13 mm,, and contains a small convoluted vesicula 
semiiialis, a comparatively long pars prostatiea, and a short narrow 
ductus eja.culatorius. The genital aperture is median, just over 
the intestinal bifurcation. 

The ovary lies a considerable distance behind the testes, about 
micbvay between them and the end of the body. It is on the 
right side overlying the right intestinal diverticulum. Its outline 
is transversely oval and it is much larger than the testes, 
measuring *31 X *47 mm. There appears to be no receptaculum 
seminis, or if present it is obscured by the uterus. The yolk» 
glands are situated cbiefiy in the neck, the sides of which \hey 
almost completely hll. They extend on each side from the oral 
sucker to well behind the ventral sucker, hut they are moi‘e ex- 
tensive on the left than on the right. On the right they stop at 
the level of the bifurcation of the excretiny vesicle, althoiigh 
there are a couple of small follicles near the ovary. On the left 
they extend slightly beyond the level of the ovaiy. In the neck 
tlie follicles spread w^ell in towards the mid-line of the body, biit 
behind the ventral sucker they lie entirely to tlie outer side of the 
intestinal diverticule,. The transverse jmlk-ducts cross the body 
about the level of the testes, and the shell-gland lies just behind 
the right testis. 

The uterus is moderately volnminous and is thrown into 
irregular narrow convolutions. It does not extend mucli behind 
the ovary, but in front it overlaps the intestinal diverticula, and 
winding between the testes it passes forward on the left side of 
the ventral sucker and makes a few short turns in front of the 
sucker before passing into the shos*t vagina. , The eggs are small 
and numerous, measuring -OBB-'OSQ x •O18-*'O10 mm. ' 

Ihu)c. ZuoL. 80C.---1912, Ko. LYII." ' - ^ 57 
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The new specaes differs from all other Dicrocrelikla' in the clis- 
triljuttoii of the j^olk-glaufls and in the shape of the pharynx. 
Another important feature is the distance separntirig tlie ovary 
from tlie shell-gLand comjdex. Fi*om the genus fJicrocaihim. it is 
farther distinguished by the position of the testes and the ovary 
and by the extent of the uterus. With Flatjpiosomn.m it is nioi’e 
closely allied, yet the differences between it aiul this genus are 
greater than those separating imm Flat j/noso mum or 

Eiir}/trema. It is rather curious that this new species does not 
show any particularly close relationship to Bierocadiinu'^ infidumi 
de Faria from the snake, FJuimctes marina, ■ The latter is closely 
allied to the avkin genus Pla.fj/nosornum and sliouhi he included 
ill itj unless de Faria’s doubtful observation in regard to the 
excretory vesicle proves to be correct. 

Styphlodoea naj.i?;, sp. n. (Text-fig. 122, A .) 

Four somewhat macerated specimens of this sj>ecies were found 
in the ureters of the Cobra,. Tiie species is a typical member of 
the genus Stypldodora and presents a very great resemblance to 
S,serrata^ Looss and to A. horrkla Leidy. The features separating 
it. from tiiese two species are so slight that I have some hesitation 
in regarding it as a distinct species. The}^ are, however, quite as 
distinctive as tliose separating the above two^ species from each 
otlier. The difficulty is ratlier increased by the fact that the 
pi/eseiit specimens, although mature, are possibly not fully grown. 

The length is 2*0- 2*4 mm., the greatest breadth •42'-*55 nmi., 
which occurs a little behind the ventral sucker.' ' The breadth of 
the Avhole postacetahidar region is fairly uniform, and there is 
only a very slight attenuation in the neck. There is a considerable 
amount of dorso- ventral flattening. Tn each of the' specimens 
cutieiilar spines were entire!}^ absent, but it is practically certain 
that they have fallen off, and it would be unreasonable to suppose 
that this is an unarmed form. On that account I have hat! spines 
depicted in the drawing. 

The oral sucker is suhterminal and has a diameter of •22-*25 inim 
It is rounded and rather shallow. 'Ilie ventral sucker is slightly 
transverse and measures *24 x *25 mm. It is very little 
larger than the ora! sucker, and it is situated at a distance of 
*t>7-'84 mm. from the anterior end, L e, about one-third of tlie 
]>udy-leiigth. There is a distinct prepharynx followed by a large 
pharynx measuring about *13 x T4 mm. The cesophagiis is about 
the same length, and the bifurcation ta,kes place midway between 
the suckers. Tlie intestinal diverticula are fairly stra,ight and of 
considerable width. They are longer than in the otlier species of 
StppModora^ reaching to within *lB-*29 min. of the posterior end. 
They are very slightly unequal in length. 

Tlie main excretory vesicle was entirely invisible, bub it was 
apparent that it gave off’ numerous lateral branches, which, 
anastomosing freely, gave tlie body a honeyoombdike appearance. 

1'iie testes lie obliquely behind one another, the left being in 
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front. They are separated hy the uterus, which passes between 
thera, but <loes not ovei'lap them to any ,aTeat extent. Their 
outline is irregular, but they ap) pear to be roughly triangular or 
trilobate. The anterior teatis lies almost exactly miilway between 
the two ends of the body, but its position in relation to the ovary 
ATiries somewhat, and it may he slightly neai^er than is shown in 
the figure. The posterior testis is about *27 iiiiii. behind the 
anterior. They toiicii the intestinal diverticula or overlap them 
to a very small extent. Tlieir dimensions are, on an avera-ge, 
*21 X *17 mm. and '22 X *19 mm, The cirrus- pouch is of moderate 
length and uniform width, measuring *31 x*li mm. It extends 
to about the po.sterior border of the ventral sucker, and contains 
a convoluted vesiciila, a short pars prostatiea., and a faiily long 
ductus ejacnlatorius. In each of tlie specimens the eirrns was 
exserted and was longer than the poucli itself. The genital 
aperture is situated in the middle line, almost immediately in 
front of the ventral sucker. 

The small round ovary lies Just behind the ventral sucker, a 
little to the right side, and measures *13 mm, in diameter. 
Immediately behind it lies a soinewliat smaller receptaculuni 
aeminis. The yolk-glands lie on each side at the level of the 
ovaiy. They are, for the most part, external to the intestinal 
diverticula, but they also overlap them dorsally. They consist on 
each side of about a dozen fairly large follicles, which extend from 
the posterior l^order of the ventral sucker to the anterior border 
of the left testis. The transvei-se yolk-ducts cross the posterior 
l)order of the OATiry. 

The uterus is poorly developed, It passes back between the 
testes to near the posterior end of the body and returns along 
much the same path, terminating in a short vagina. It is only 
slightly convoluted and contains a comparatively small nmnlier 
of eggs. It is confined within the space bounded by the intestinal 
diverticula, and it does not form any convolutions behind the ends 
of the intestine, as is the case in the other species of StypModora. 
The ova are rather elongated, oval, possessing a large operculum 
and, in a few cases, a small knob at the anopercular pole. They 
measure ‘OSB-'OTS mm, X ’019-*024 mm., the avemge size being 
*043 X *021 mm. 

The features which appeal’ to distinguish this form as a definite 
species are the length of the intestinal diverticula and the 
restricted extent of the uterus- It is not impossible that both 
these features may be less marked in a fully-grown gpecimen. 
In addition the yolk-glands are slightly less extensive than they 
are in the other species of the genus. From 8, serrata it is 
further distinguished by the relatively larger size of the suckers. 
Both S, condita and 8, horrida also .possess relatively smaller 
suckers, and in these species the distance between the suckers ig 
considerably less. The only .other species of SU/pJdodora^ namely 
8. similiB Sonsino and 8, hmccmiensls Goldberger, present marked 
features of difiei*euce from the present species. 



DR. ^YILLTA.M XICOLL OK 


85i) 

Eefeeekces. 

1. De Faria, GtOMEz. 1910. — Contribution towards tlie Glassifi- 

cation of Brazilian Entozoa, II. Dicroccelium injidwni^ 
n. sp., Parasite of tbe Gall-bladder of Bimestes m-arina L, 
Memorias do Iiistituto Oswaldo Cruz, ii. (1) pp. 22-28, pi. 2. 

2. Be Faria, Gomez. 1911. — Beitriige ziir Systematik cler bra- 

zil iaiii sell eii Helmintlien. lY. Styphloclom conditctj n. sp. 
Memorias do Institiito Oswaldo Cruz, iii. (1) pp. 40-45, pi. 1. 

3. Goldbbrger, J. 1911. — A New Trematocle {StypMoclora 

hasccmiensis) with a blind Lanrer’s Canal. Proc. U.S. Nat. 
Mus. xl. pp. 233-239. 

4. Leijdy, J, 1850. — Descriptions of Two Species of Bistoma^ with 

the partial History of one of them. Jourii. Acad. Nat. Sc. 
Philadelphia, ser. 2, vol. i. pp. 301-310, pi. 43. 

5. Looss, 1899. — Weitere Beitriige zur Kenntniss der 

Trematoden-Faiina Aegyptens. Zoolog. Jahrbiicher, Abt. f. 
Syst. xii. pp. 707-708, pi. 26, fig. 28. 

6. Obhxer, T. 1910. — NordostafrikanischeTrematoden. Results 

Swedish Zool. Exped. to Egypt and White Nile, 1901, p. 53, 
note 2, fig. V. 


51, Statistical Note on the 'Worm Parasites collected from 
the Animals dying in the Zoological Gardens, from 
December 1910 till April 1912. By William Nicoll, 
M.A., D.Sc., M.D., F.Z.S., Lister Institute of Preventive 
Medicine, London* 

[Received May 30, 1913 : Read June 4, 1912.] 


Ethology : Animals dying in the Zoological 
Society’s Gardens, mimhers infected with 

parasitic worms 857 

Geographical Zoology : Importance of ascertaining 

distribution of jiai'asitic worms 857 


At the scientific meeting of the Society held on May 21st last, 
I referred to the excellent work which is being done by the 
Prosectorial department in acquiring information concerning the 
parasites which infect the animals living in the Gardens. ThL 
is particularly noteworthy in regard to the worm parasites, a, bout 
which many valuable facts have been obtained. Following my 
x'emarks at the meeting, Dr. Beddard suggested that I might be 
able to supply some general information regarding' tlie aidmals 
which had been sent to me for examination, and mating on, this 
suggestion I venture to offer the following communication. ' 

The scheme, which owes its initiation to the Secretary 'lof the' 
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SocietA'y was put into action in November 19 10, and tiie practical 
working bas been evolved as follows : A geneial examination of tlie 
viscera of all the aiiiiiials killed or dying in the Gardens is made 
by the Pathologist, after which certain selected exaiii]_;les are 
forwarded to me for further examination. The desirability of this 
latter procedure is shown by the fact that a very large pro[i(jrtion of 
Entozoa are too small to be detected in the course of an ordinary 
routine examination ; and although the detection of such foiiiis 
does not involve any very special skill, yet it is a tedious process 
and one which necessitates some experience. In jiistihcation of 
this extra trouble it may be remarked that the comparatively 
few animals -which have been submitted to this additional 
examination have yielded almost as large a number of parasitic 
worms as all the other animals put together. This fact, I 
venture to believe, is a plea for a still more extended and 
exhaustive system of examination, dealing wuth all tlie aniiiiais 
wdiich die in the Gardens. This, naturally, w^ould involve some 
additional expenditure, which the Society is probably not at 
pi'esent in a position to incur, but it would certainly yield a very 
ricli return . 

ill addition to supplying information with regard to the 
diseases and habits of the animals living in the Gardens, as was 
the original intention of the scheme, it also provides oppor- 
tunities of studying the parasitic fauna of the va-rious countries 
from which the animals come. This is a very important con- 
sul erat ion, for it is an unfortunate fact that in most of the large 
faunistie expeditions which have hitherto been undertaken 
practically no attempt has been made to deal with the internal 
parasites. As important exceptions to this may be mentioned 
the German Expedition to Spitzhergen in 1898, and the ^Swedisll 
Expedition to Egypt and the White in 1901. By both of 
these expeditions a large number of parasitic forms has been 
collected, and the results have been published in a scnies of very 
valuable monographs. JDr. Leiper lias, at these meetings, on 
more than one occasion called attention to this regrettable 
neglect of the parasitic fauna, and has urged on collectors the 
great service they w'oidd render by making even a cursory 
attempt to collect parasitic worms. 

Baring the past seventeen months a total of 198 animals have 
been submitted to me for examination, the great majority of 
which have been bix'ds and reptiles. Of‘ these, 87 were foumi to 
be infected with vrorm parasites of one kind or another, 
about 44 per cent. In most cases the infection was single, only 
one species of parasite occui'ring ; but in an Indian Cobia as many 
as six different species were found. As is generally the case, 
Nematcnle infections w^ere much more numerous than any others, 
there being 60 cases. Trematodes were found in 28 cases, and 
Cestodes in 15. The Trematodes belong to about 20 distinct 
species, a large proportion of which are new^ and several of 
which are new generic types, ■ 
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From tbe reports of Dr. Beddarrl and Dr. Leiper I gather that 
daring tlie sa^ine period 41 additioua] cases of iixfectiiai with tape- 
worinSj and 53 of infection witli Nematotles hare been observed. 
To these must be added a very considerable number of infections 
witli larval Filari® observed by IMr. Plinxmer. Tliese figures, 
excluding tlie larval Filarue, give a. total of al^oiit 180, of which 
the infection witli Treinatodes, Cesto<les, and iSTematodes is 
respectively 28, 56, and 113. This txppears to show that 
Trematode paiasites are much ra,3*er than other forms, but that 
is certainly not the case. It must be rernenihered that only a 
comparatively small number of the animals passing through the 
Prosectorium were adequately searclied for Ti'ematodes. The 
extent to which Treinatodes and the smaller intestinal Nematodes 
escape imtice except when thoroughly searched for may ]je 
gathered from the following table. 



Trematodes. 

Cestodes, 

Kematodes, 

Total niimljer of eases of infection 

28 

56 

113 

Number of cases found only on 
further examination 

20 

15 

60 

Percentage 

71 

26 

53 


It may be added that the bulk of the Oestoda which were 
not noted on first examination were small immature forms or 
fragments of no value. It may therefoi’e be safely affirmed that 
only a negligible fraction of the mature tapeworms actually 
escape detection in the Prosectorium. The matter, however, is 
different witli Treinatodes ; and in view of the fact that only about 
one-tenth of the total number of animals dying in the Gardens 
have been submitted to a thorough examination, it must appear 
tliat the number of Treinatodes actually occurring is considerably 
greater. Fven allowing that they only occur in 5 per cent, of 
eases, wliich is taking an extremely low estimate, we ought to 
have had instea.d of 28 recoivls a total of well over 100. In the 
same way th.e number of small intestinal Nematodes ought to 
be niiicli increased. 

These remarks, however, are not intended as a. criticism of the 
efforts of the prosectorial staff. Parasitic worms are, after all, 
only a very small part of tl;e wc»i'k of this depa.rtment of the 
Society, and as I have mentioned in the heginning of this corn- 
munication, considerable praise is due for the i*esiilts actually 
obtained. My chief intention is to show that parasitic wxxrms 
are unrloiibtedly an impoitant concern and that their importance 
Justifies the attention which is being paid to them. Their claim 
to notice had until recently been somewhat neglected by the 
Society, and it seems necessary that someone should offer a plea 
for their vindication. There can be no doubt that the attention 
which the Society, thanks to the efforts of Dr, Chalmers Mitchell, 
is devoting to these forms' will do much to benefit Zoplogy as a 
whole. / ,, . , 
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52. On some now Fossil Reptik^s from tlie Feniiian and 
Triassic Beds of South Africa. By R. BnoOM^ D.Sc., 
C.M.Z.S. 

[Received May 13, 1912 : Read June 4, 1912.] 


(Plates Xa.-XOIII;'^^) 

Index. 

Sj/stematie : 

Taurops macrodon, geii. et sp. n 859 

Galeops wbaitsi, f^en. et sp. n 800 

Scyuiuognatlms wliaitsi, gen. ot si), n 801 

^Jllurosaurus striatidens, sp. ii 863 

Pristerognathus platyrbimis, sp. n 803 

Alopecorhinus parvideiis, gen. et sp. n 861 

Ictulogmithus liemburyi, sp, n 805 

Endothiodon wbaitsi, sp. ii 800 

E. platyceps, sp. n 807 

Pmdicyiiodoii beoutbrtensis, sp. n 867 

I )icynodou to include Oudenodon 80S 

Pri.sterodon to include Opistboctenodou 868 

Dicyiiodou laticeps, sp. u 808 

B. psittacops, sp. n 869 

B. liitriceps, sp. u 870 

Emydops minor, gen. et sp. n 871 

letidopsis elegans, gen. et sp. n 872 

Nytbosaurtis browni, sp. n 874 

Endotbiodoii subdivided : .see Addendum 875 

Emydocbanip.sa, gen. n 875 


Tlie following series of new. reptiles forms an important addition 
to onr knowledge of the Karroo faunas, Tbe majority have 
been found by the Rev. J, H. Wbaits, of Beaufort West. Of 
the others one was found by Mr. Alfred Brown, of Aliwal Nortii, 
one by Mr. H. J, Hembury, and a few by myself. 

Suborder Dinocephalia, 

Taurops macrodon, gen. et sp. ii. (PL XC. fig. 1.) 

The snout of this large Dinocepbaliaii w’as obtained at Bos- 
laansboek at the foot of the KoinH))erg. Tbougli so little has 
been obtained we have enough to give the distiiiguishiug chaiueters 
of this new type. In size it almost equals Tapiiioce2^1mlm 
athersionei, but the snout though narrower is considerably deeper, 
and it differs in the great degree of development of the teeth, 
especially of the incisors. Where the snout is broken across, 
about the transverse plan© of the back of the anterior iiares, the 
width is 190 mm. and the height about 100 mm. The anterior 
nares are unusually small and situated about 90 mm. from the front 
of the snout. The distance between the two nostiils is about 
45 mm. The condition of the bone renders it almost impossible 
to make out the sutures, the only one that is distinct being that 
between the two premaxiliaries. 

* For explanation of the Plateg see p. 875, 
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The teeth are for the most part bacll}!' preserved, but as they 
are broken oft‘ at difiereut levels and as a large miraher of 
1 ‘eplacing teeth are present, the structure can be made out without 
much diiticulty. There are 14 teeth preserved, of which the 
first fi.ve are large and long. From the 6th backwards the teeth 
steadily decrease in vsize and the crowns become quite vshorfc. 
Possibly there are two or three teeth lost ])ehind the 14th, but 
it seems improbable that there are many. The anterior teeth 
are of the usual Dinocephalian type. They are, except where the 
root is being absorbed by a replacing tooth, of great length, the 
whole root and crown lieing about 90 mm. The anterior cusp is 
long and narrow, and on section is semicircular. At its ]>ase it 
measures al)oiit 9 mm. across and gradually narrows towards the 
point. Koue of the anterior upper teeth shows tlie whole anterior 
cusp, but it probably measures about 20 mm. in length if not 
more. The posterior basal cusp is about 15 mm. in width and 
has a slightly concave surface. Tlie ])osterior teeth have short 
cusps. The r2th tootli has a crown only 12 min. in height. 

The teeth in the lower jaw a.re apparently closely similar in 
type to those in the upper. Most of the functional teeth are 
badly weathered away, but the weathering shows that ar the base 
of each is a well-developed rejdacing tooth similar in type to the 
functional one. It seems probable that tlie long anterior ciivSps 
of the front teeth interdigitated and that the grinding took place 
by the meeting of broad posterior cusps. The edges of the long 
anterior cusps would thus form an admirable cutting apparatus, 
ami the internal cusps would take tlie part of molars. In the 
Binocephalians almost the whole dental apparatus is placed in the 
front of the snout, and the absence of grinding inolai’s such as are 
seen in tlie contemporaneous or slightly earlier American herbi- 
vores, e. g. Diadectes^ is explained by the criisbing or grinding 
function having been talcen up by the peculiarly specialised 
incisors. ’ 

Suborder D B o H A s A u R i A. 

Galeops WHAiTsl, gen. et sp. n, (PI. XCI. fig. 6.) 

This new genus is founded on the anterior lialf of the skeleton 
of a Dromasaurian. The skull is crushed but fairly well |)reserve<l, 
x^nd the shoulder-girdle ?md front limb are in good condition, 
while remains of a.boiit 18 vertehrm are seen. Unfortunately the 
matrix is very hard and little can be done in the way of develop- 
ment. The specimen was found by Mr. Whaits on tlie farm 
La-cle-da, about 20 miles to the west of Beaufort "West, and 
probably belongs to the upper part of the Pareiasatirus-Zoxie. 

The skull is in many respects very remarkable. The orbit is 
exceedingly large and the temporal fossa deep and very narrow, 
and the squamosal has a long descending process which brings 
the quadrate below the back of the orbit. The face is very short, 
and there appear to be no teeth in either upper or lower jaw. 

The bones of the skull are not in good condition for showing 
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sutures. The snout is missing in front of the nostril, but from 
the shape of the lower ja^v its length can he fairly W'ell assumed. 
The nostril is large and the distance between it and the orbit very 
short. It is probable that the septoiiaixillary meets tlie lachrymal. 
The siihorbital and postorhital arches are slender. The frontal 
and parietal regions are both fairly wide and there is a lai*ge oval 
parietal foramen. The squamosal is somewhat lihe that of the 
Dinocephalia , but is slender and the descending process very long. 
There appears to be a distinct quadrato-jngal. The palatCj so far 
as preserved, agrees with that of the Theroeephalia. There is a 
pair of long slender preyomers, and the palatines and bach of the 
pterygoids are not inilike those of Scylacosanras^ but whether in 
otlier respects the palate is Therocephalian or Dinocephaliaii the 
evidence does not show. Certainly the palate is not the least 
like that of the Anomodont. The lower jaw is short and tooth- 
less. It agi’ees fairly closely with tliat of tlie Anomodont, but 
there is a rudimentary coronoid process. 

The shoulder-girdle has a large distinct preeoracoid and coracoid 
loosely articulated to each other. The acapnia is somewhat like 
tliat of the Dinocephalia and also a little like that of the Thero- 
cephaliaii Ictidosuchtis, but unlike that of the Anomodont. The 
limb bones are long and slender. 

Galeops is an entirely new type of Dromasaurian and represents 
a new family, the Galeopida?, chax*acterised by the absence of 
teeth and the presence of a small coronoid pi-ocess. The other 
famify, which may be c:dled the Galechiridie, includes Galeckrrm 
and GalepuSy both with teeth and without a coronoid process. 

Suborder Thekocephalia. 

Bctmnognathits wiiaitsi, gen. et sp. n. (PL XC. figs. 4, fi.) 

This interesting type was found by Mr, Wbaits near Beaufort 
West. Within quite a small area remains of four or five 
animals were olxtained. Unfortunately, most of the bones are 
extremely weathered, and so infiltrated with lime as to be 
practically limestone nodules so hard that any development is 
almost impossible. Two skulls are sufficiently well preserved to 
show tlie general characters of the genus, *tboiigb it is impossible 
to be sure of most of the sutures. 

Tlie new type is a very near ally of Go7*gonops torvus Owen, 
and it is only after considerable deliberation that I have decided 
to place it in a new genus. With perfedt certainty it can be 
placed in the Family Gorgon opidfe. When Owen first described 
Gorgoytops in 1876 be unfortunately came to the conclusion that 
the temporal fossa, was roofed over as in Lab}U'intliodonts or 
Pareiasaurtts^ and this mistake was also made by Lydekker in 
1890, and by Seeley in 1895, On examining the type and, at 
that time, only known specimen when in London three years ago, 
I discovered that the temporal fossa is not roofed over, though 
the parietal region is broad, and noted the observation in a paper 
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published ill 1910*. Within the last few iiioiitlis j\fr. Wluiits 
lias fortunately discovered a good skull of Goryonojys wliich shows 
tha.t it has quite a large temporal opening, veiy similar to that 
ill the present genus. 

In general appearance ScymnognatJms differs from the more 
typical Therocephalians mainly in having the intertemporal region 
about as wide as the interorhital. The snout is long, the orbits 
small, the temporal region fairly wide, and tlie sqiiainosals more 
powerfully developed than in most Therocephalians. 

The total length of the skull is, in the type, 305 min. In a, 
second but much crnshe<l .specimen the length is probably about 
325 Him. From the front of the snout to the front of tlie orbit 
tlie measurement in the type is 165 mm., and the length of the 
orbit about 40 mm. The iuterorliital width in the type is 70 mm. : 
in another very imperfect specimen it measures 78 mm., and in a. 
third about 76 min. The narrowest part of the pariehil region 
measures in one of tlie larger sjiecimens 78 mm. 

The parietal foramen i.s situated well hack and is 6 mm. in 
diameter. 

Though the limits of many of the hones cannot clearly be ma.de 
out, iniicli of the cranial structure can be seen. The hones of the 
snout seem to agree with those of the lietter known Thein- 
cephalians, though the septoma,xiilai*y is relatively larger. The 
jugal is unusually well developed and the postorbitalis very large. 
The postfrontal also seems to be much larger than in any other 
type hitherto examined. The squamosal is more massive than in 
most Therocephalians, and the quadrate is relatively small and 
largely hidden by tlie squamosal. The occipital condyle is single. 

The loAver jaw is fairly similar to that previously described 
and figured in Lycosuchns and Alo 2 )OS€mriis* The front of the 
cleiatary is very deep and b;is a well-marked mental process. 
Posteriorly the (lentary has a short coronoid piroces^ and for a 
considerable distance lies above the angular. The suraiigular is 
much smaller than in other known Therocephalians. 

There are five upper incisors, one large canine and three or four 
molars. The incisors are long pointed teeth, oval in section, and 
apparently without serrations. The space occupied by the five 
incisors in three specimens is 37 imm, 39 mm., and 49 mm. The 
space between the last incisor and the canine in four specimens is 
18 mm., 22 mm., 25 mm., and 26 mm. The length of the canine 
in seven specimens is 16 mm., 18 mm., 20 mm., 20 nim., 20 mm., 
20 mm., and 21 mm. Behind the canine is a diastema varying from 
7 mm. to 16 imn., followed by either three or four molars. The 
number of molars apparently depends on age. When three molars 
are present the distance occupied by them is 20 or 21 mni. : when 
four are present they occupy 25 mm. to 29 mm. 

The dental formula is, i. c. ^ m. f . 

’ 4 ’ 1 3 or 4 

* ” ObstTvations on some specimens ofHoiitb African Fossil lioptiles preserved in 
the British Maseum.^’ Tr. lioy. Soc. 8, Afr. vol. ii. pt. 1, 1910, p. 20. 
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Bcyranognatliiis iiia.y prove to be related to ^Sapniiosauriis. 
The dental formula} are practically the same in the two genera-, 
but Scgmuoscmrus seems to be a liigher type of Therocephalian, 
and the shape of the snout and lower ja,w diiiers siitiieieiitly 
markedly to justify one in keeping the genera distinct. 

u.^LlTEOSAlTRUS STRIAIIDEXS, Sp. 11. (PL XGI. fig. 7.) 

The imperfect snout which forms the type of this ne%v ^speeies 
ivas discovered by me at Kuilspoort, near Beaufort "West, at a 
horizon which is probably 500 feet above the town. 

It is a smaller species than uE, felhiits, and in addition diflers 
from this and the other known S[)ecies in tlie relatively sinali size 
of the teeth, in the feeble development of the serrations, and in the 
incisors and canine having feeble vertical ridges on the enamel. 

Bo far as preservefl there is a pi-etty close agreement in the 
structure of the bones of the snout with those of previously 
described species. The septomaxillary is larger than iisiiaL The 
mandible has a broad angular chin. 

The incisors are small, rounded, pointed teeth, placed so near 
each other as to he almost touching. Tiiose w'hose crowns are 
preserved (3rd, 4th, 5th) have the enamel folded into about half 
a dozen vertical corrugations. The 5tb tooth has line serrations 
on its posterior edge. The space occupied by the five incisors is 
16 mm. The diastema between the 5tii incisor and the canine is 
7 ■mm. 

The canine is long and slender. The base measures antero- 
posteriorly 7 mm. and the height of the crowui as presei'ved is 
14 mm. It originally probably measured about 20 mm. The 
molars are small with only faint indications of posterior serrations. 
Thvo ai*e w^ell preserved and there are remains of the othei* two. 
Probably 5 is the complete number, wdiicli would make the dental 
formula agree with the other species of ^Eluroscmrus. The four 
preserved molars measure 10 mm., and the front one is only 9 mm. 
behind the canine. 

Pristerognatiuts platyrhinus, sp. n, (PI. XCI. fig. 8.) 

The specimen wdiich I take as the type of this new species is an 
imperfect snout found by Mr. Wliaits at Grootfontein, about 12 
miles to tbe west of Beaufort West, and probably from the upper 
part of the Farekmmr-us-Zone. The specimen consists of the 
front half of tlie skull. It is broken 'into three pieces and the 
upper nasal region is missing. The matrix is extremely hard and 
dilficult to clear ofi‘, hut most of the characters can he satisfactorily 
ina-de out. ■ 

In the large majority of Therocephalians the snout is deeper 
than broad. In this specimen the snout is broad and fiat, and the 
lower ja.w comparatively straight and wdth very little of the usual 
upcurving in the canine and incisor region. The widest part of 
the snout is immediately above the canine, where it measures 
55 mm., and on the same plane the height of the snout is 40 mm. 
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There is very little crushing. Nearer the front of the nose the 
height is only ahont 25 mm. and the width 45 miii. The 
maxillary bone is rather deeply pitted. The palate is broad 
and Hat beliind and in front slopes upwards to tlie opening of tbe 
internal nares. The prevomei's are narrow slender bones wldeh 
ill section ai-e seen to have thin vertical plates. The palatines 
are apparently as in Scylacosauriis^ hut appear to approach each 
other more closeh' in the middle line. Tiie pterygoids have each 
a very thin vertical plate which is closely placed against its 
neighbour. 

There are appai*ent]y 6 incisors, though only evidence of the 
last five are preserved. The anterior ones are fairly round on 
section, hut the last three are more flattened and have a posterior 
edge winch is not improbably serrated. The teeth decrease in 
size as we pass backwards, the Gth being only about half the size 
of the 4tb. The last four teeth occupy a space of 20*5 mm. and 
the whole six probably 30 mm, Tbe diastema between tlie Gth 
incisor and the canine is 9 mm. The canine at its base measures 
10 mm. by 7 mm. Behind the canine is a diastema of 7 mm. 
followed by 8 pointed molars. Each of the anterior molars has 
an ant ero- posterior diameter of nearly 3 mm., and the whole series 
occupies a space of 29 mm. 

The dentition of the iowmr jaw is mainly concealed in front. 
Probably there are 3 incisors and 1 canine. The molars are w^eil 
shown on the right side and are 8 in number, and occupy a space 
of 32 mm. There is no evidence of any vserrations, and w^ere they 
present the specimen wmnlcl be expected to show some of them. 

The dental formula is probably i. c. - , m. 

There is some doubt whether this specimen belongs to the same 
genus as jDoZT/or/on Seeley. The type is only the 

front of a snout, and the number of molars is unknown, and only 
a. figure of the underside is given by Seeley. How^ever, tlie two 
specimens are pi’obably from near the same horizon, and the 
arrangement of the teeth, so far as knowm, is sufliciently close to 
render it advisable to place this new species provisional!}?- in 
Beeley’s genus Pristerognathiis. 

Alopecorhinus PAiiviDEKs, geii, et sp, n. (PI. XGI. fig. 9.) 

This new? genus is founded on an imperfect snout discovered by 
Mr. "Whaits at Beaufort West. It consists of the greater part of 
the left maxillary and dentary and much of the right maxillary 
and dentary. 

It resembles FrhterognatJms platyrlimns in the liroad sliort 
nose and approximates in dental formula, hut differs in having 
a mueli more slender jaw and in the relatively smaller size of the 
teeth, especially the molars, and in having a much shoi-ter 
precanine portion of the snout. 

The anterior upper incisors are lost hut there is evidence of the 
last three. The whole series probably measured 19 mm. The 
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diastema between the last incisor and the canine is only 2 miii. 
Tiie canine measures at its base 6 mm. by 5 mm. The molars 
are at least 7 in number, and are small, pointed but apparently 
iinserrated teetli. The seven occupy 17*5 mm. Between the 
canine and tlie lirst preserved molar is a diastema of 9 mm. 

The lower incisors are preserved in section and are 4 in iiuinber, 
tlie 4th being inside the line of the others. The canine is far 
forward and small and rounded, the section measuring 3’5 mni. 
in diameter. 

The dental formula is probably i. |j c- p 

ICTIDOGXATHUS HEMBURYI, sp. 11 . (PI, XGI. figS. 10, 11.) 

This new species is founded on four imperfect snouts found by 
Mr. IT. J. Heni1)ury at Beaufort West. There are minor 
differences between the snouts probably due to criisliing, to age, 
and possi])ly to sex, but I believe they all belong to one species. 
To avoid any possibility of confusion I shall take the skull 
(fig. 10) as the type. It is the best preserved specimen but does 
not show the molars satisfactorily. 

As ill Alo-pecorhinus the snout is broader tlian deep. This 
is probably also the case in Ictidognathus but the only 

known specimen of this species is -considerably crushed. From 
the front of the snout to the front of the orliit the measurement 
is 42 mm. The antero-posterior dinineter of the orbit is 18 mm. 
’The interorbitai region is 19 mm. across. The measurement 
across the snout at the canine region is about 27 mm. 

The premaxillary is a very small bone forming the anterior and 
lower margins of the nostril. It caiTies six small pointed, rounded, 
smooth incisors. I fail to detect serrations on any of them. The 
six incisors occupy a space of 10 mm. 

The septomaxillary is unusually large and forms as large a part 
of the facial surfaces as does the premaxillar 3 n There is the same 
foramen between it and the maxillary seen in typical Thero- 
cephalians, but it is relatively smaller than in other forms. 

The nasal bone is well developed and is interesting from the 
fact that it is only very little broader behind than in front. 

The maxillary is typically developed. As in so many Thero- 
eephalians, 'the centre part of the bone is markedly pitted as if for 
the accommodation of glands or sense organs. In the, same region 
there are numerous foramina passing into the bone, and some of 
these foramina lead back into a canal in the bone. As there is 
no large foramen in the maxillary 'bone which might be regarded 
as the foramen for the maxillary branch of the Tth nerve, I 
think it probable that this nerve subdivides in The maxillary 
bone and comes to the surface by a number of small foramina, 
• and that tlie pits were for sense organs which were supplied by 
this nerve. The tactile vibrissse of mammals, or the remarkable 
sense organs of the beak of OrnUkorhymhm may be the modified 
homologues of these supposed ancestral organs. , , 



866 


DR. E. BROOM ON 


There are two canines — a very small anterior and a fairly large 
long slender posterior one. The small canine has a dia, meter of 

mm. : the la.rge canine measures 3*5 inm. by 4 mm. Tlie two 
are a little more than 2 inrn. apart. Tlie exact nniidjer of 
molars is a, little doubtful ]jut appears to be 8, and tlmy occupy 
16 mm. in one of the specimens. The molars appear to be 
all short, smooth, pointed teeth without serrations. 

In the lower jaw there are foiii* incisors, a large canine, and eight 
' "< 128 *”’ 
molars. The dental formula would tlius be i. c. p m. In 

IctkIo(piaih-i(8 paTtldens there are certainly nine upper molars and 
possibly ten, but as this species is certainly allied to /. •parirkhns 
it seems 'oetter to keep both in the same genus. 

Suborder Anomodoxtia. 

Enbothiobox whaitsi, sp. n. (PI. XOIII. fig. 1 8.) 

This new >species is ouly known by the skull, a few vertebne 
and ribs, and a couple of limb'-bones. Fortunately the skull is in 
beautiful eondition. The specimen was di,'?covereil ])y the liev. J. 
IL Whaits at Beaufort West. It is a near ally to Eiidothwdon 
un.iserles Owen, and has the molars in a single row, but it 
difters from E, imiseries in • a considerable number of points 
])esides in l>eing nearly twice as large. In Endothiodon uniseries 
the greatest length of the skull is 360 mm, : in Endothiodon 
whaitsi tlie skull measures in length 570 mm. With the ex-' 
eeptiori of Oudenodon mafjnus it is the largest known Anornodont. 
As I hope shortly to publish a full accotmt of the genus Endo- 
tkiodon^ I shrill here merely gire a. preliminary description of this 
interesting species. 

The skull is narrow and dee[>. The greatest width across the 
scfuamosals is probably about 360 min., while the interorbital 
region is only 140 mm. and the greatest width of the palate 
150 inm. There is a slight degree of crushing, but not such as to 
make these measurements far wrong. The notch in the pre- 
maxilla for the point of the lower jaw is very deep and narrow. 
The nostrils are large, measuring 65 mm. by 45 mm. Tlje nasals 
do not oveihang them as in E, uniseries, the whole width of the 
nasals being only 85 mm. The orbit is situated 180 inm. beliind 
tlie front of the snout and measures from 60 to 65 luni. in 
diameter. 

The parietal crest forms a huge arch over the top of the head 
about 300 mm. in lengtli. It is rery narro’w for its de|)th, ami 
is mainly formed by the postoilfitals and the srinamosals, the 
pariefcils being relatively small. Near the union of tlie anterior 
and middle tliird the two postorbitals are pushed apart 1>y an 
enormous development of tlie preparietal. This foirns a pro- 
minent boss 90 mm. in length and 50 mm. in width, and rising 
20 mm. above the edge of tlie postorbitals. In it is situated the 

* Bee also Addendum, ji. 875. 
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parietal foraineii, wliicli is only a, bout 10 lum. in diameter. This 
is the more remarkable in that in E, uniseries the foramen 
measures nearly 20 mm. in diameter. 

The zygoimitic arch is very massive. The malar process of the 
jugal is less marked than in the smaller species. Tiie sipiarnosal 
extends forwards to below the postorbital arch. Anteriorly the 
zygomatic arch measures 65 mm. in depth and posteriorly 
80 mm. 

The lower jaw is very powerful and measures 400 iimi. in 
greatest length, 

Exdothiolox platvceps. sp. n. (PI. XCIII. fig. 19.) 

This new species was also discovered by IMr. Whaits, near 
Beaufort West. It is fouinled f>n a fairly complete ])ut slightly 
crushed and probably barely mature skull. The lower jaw is 
complete, ami the only important part missing from the skull is 
the whole of the nasal region and tlie anterior part of the 
frontal. 

The greatest length of the skull is 275 mm., and the greatest 
width about 215 mm. 

The frontal region is fiat, and the ])a3ietal crest instead of 
rising up from this is continued straight hack. There does not 
appear to be a distinct postfrontal bone. The preparietal is large 
aiid passes forwards for 35 mm. in front of the pineal foramen. 
The foramen is 14 mm. wide and 8 mm. in aiitero-posterior 
diameter. Behind it is a large boss formed by the pi'eparietal. 
There is notliing particularly noteworthy about the squamosals, 
jugals, or occiput. 

Tiie dentition is better seen in the lower than in the upper 
jaw. It is made up of a series of 7 teeth in a, fairly regular x'ow. 
Beliind this the same row lias 9 more teeth, but median to these 
there appear others, so that' tlxe front half of the dentition is an 
irregular single row, the back half an irregular double row.' 
Parts of the ei'owns of two teeth are preserved and there appear 
to be no serrations on them. If this prove to be the case, this 
species will require to be placed in a new genus, as EmlotMoclon 
hathystonia has the teeth markedly seriuted in front and behind. 

The lower jjiw is pointed in fx-ont, but at the lower part of the 
symphysis it is very broad. The back part of the dentary is 
uimsiially slender. Endothiodon 2yl<f^tyceps difters from E. imiseries 
and E. udiaitsi in the double row of teeth behind and also in the 
flat broad head; while from 7A hathj/stojna it difiers even more 
markedly. The teeth are smaller than in the other species. 

pRoniGYXonoK beaufortensis, sp. n. (PL XOIII. fig, 21.) 

This small species is founded on an imperfect skull obtained by 
me at Kidlspoort at about the same horizon at, which Tmgnatlms 
nisgalodon was found. The specimen consists of the crushed ant- 
orbital portion of a small skull with the front two-thirds of the 

* See al^ Addeiwhun, |>. 87S, 
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lower jaw in position. At first sight tlie sknll miglit readily be 
taken for that of a small Omleiiodon^ bnt there are two marked 
differences. Tliere are a number of small maxillary teetli, and 
the lower jaw ends in front in a pointed beak which fits into a 
deep depression in the premaxillary exactly as in Enclothiodon, 
There is no tusk. 

'LTie nostril is 8 mm. in lengtli by 7 mm. in depth. The 
orbit is 12 in in. behind the nostril. TJie inter-orbital width is 
probably 14 mni. Close to the outer edge of the maxillary bone 
are at least two small smooth pointed mnlars, and other molars 
are arranged in a ro^v further in. 

The lower jaw is almost typically Endotliiodont. 

The only form nearly related to the present one is that de- 
scribed by me eight years ago as Frodicipiodon pearstonensis. The 
two agree in the arrangement and striictui*e of the molars, but 
differ markedly in the proportions of the head. F. pearstonensis 
has a much broader snout and an enormous premaxillary. It 
also has the orbit inncli further back. As neither type is in 
good condition it is impossible to affirm with certainty that the 
two species belong to the same genus, but at present it will be 
convenient to keep them together. 

When Frodioynodon was first described, and until recently, the 
presence or absence of a tusk was believed to be a generic dis- 
Mnction. Dicijnodon and Oiidenodon were believed to be distinct 
genera. For the last five years the evidence has Ireen steadily 
accumulating in favour of the tusk being merely a sexual character, 
and now the evidence seems to be conclusive. Mr, Whaits has 
collected a large number of the common little Beaufort West 
Endotliiodont Dimlarodon lahcdtsi^ and tusked and tiiskless 
specimens seem to be about ecpially common, while there are no 
other characters to separate the specimens. Mr, D. M. S. Watson 
has succeeded in obtaining two specimens of Ondmodon holorkhms 
recently described by me from Knilspoort, at the same locality 
as afforded the type, but one specimen is tusked and the other 
tuskless. 

This coiielusion will necessitate the giving up of the genera 
Ondenodon and Opisthoctenodon and placing the species of these 
f)ld genera undei' Dicynodon and Fristerodon. Fortunately very 
little confusion will result, as I have for years assumed the 
possibility of the tiisk being merely sexual. 

Dicynodon laticeps, sp. n. (Ph XOII. figs. 12, 13.) 

This new species of Dicynodon is founded on a beautiful skull 
obtained by Mr. J. H. Whaits on the Xieuwveld. TFith the 
exception of the lower jaw being missing and the tips of the 
maxillaries with most of the tusks being broken off, the skull may 
be regarded as perfect. It belongs to the vevy unusual bi‘oad- 
headed variety of which only a few specimens are known. When 
viewed from above tlie resemblance is so close to Dicynodon 
tigrimps Owen as to suggest that it might be a young specimen, 



NEW FOSSIL REFTILES. 


869 


but tlie palatal view shows that the tusk is differeiitlj placed and 
relatively very iiiiich larger. 

The greatest length of the skull measured obliquely from the 
snout to the back of the squamosal is 270 mm., and the greatest 
width across the squamosal is also 270 mm. 

The snout is very short and the nostrils completely roofed over 
by the projecting nasals. The breadth across the nasals is 83 mm. 
Tiie premaxillary is broad and shallow. The maxilla is short and 
a, Iso shallow. The tusk is large and situated right heneatli the 
orbit, and clhected downwards. In diameter it measures 25 min. 
by 28 mm. at its base. The frontal region is broad and fiat, the 
narrowest part between the orbits being 63 mm. If there is a 
distinct postfrontal it is very small. The parietal foramen is 
large, measuring 15 mm. by 10 mm. The preparietal lies mainly 
ill front of it. The parietals are unusually large, and the posterior 
branch of the postorbitals more slender than in most species. 
The postorbital forms the front half of the long slender post- 
orbital arch. The squamosal extends forwarils below the post- 
orbital arch and has a large articulation with the maxilla. The 
pterygoids where they meet are broad and, except for the median 
ridge, flat. Considering the great width of the skull the quadrates 
are not far apart. 

The general structure of the skull will be better understood 
from the illustrations given. 

Dicvxodox psittacops, sp. n. (PI. XCII. fig. 17.) 

In working at the troublesome genus Dicyncclon we have con- 
stantly been in doubt as to whether the small specimen's 

are distinct species or only young animals. Frequently they agree 
sufiicientiy in general shape and structure as to suggest the 
probability of their being young specimens of Dicynoclon 
Uomceps or some other large species. But this is certainly not 
always the case. Many specimens of Dicynodon jouberti are 
known from the Fareiascmnis horizon and all small, while no 
large Dicynodon is known to occur in the same zone. At Beaufort 
West a considerable number of specimens of a small Dicynodou 
also occurs, but there is no evidence of any large Dkynodoii 
having lived at the period. The large Anomodonts are the 
Enclothiodons. There is thus satisfactory evidence that the 
common JDlcynodon of the Beaufort W est commonage is an adult 
animal, and apparently a new species. The best specimens are a 
good skull with much of the skeleton and a fairly good skull with 
nearly the complete skeleton. I take the latter as the type. 
Both specimens were obtained by Mr. J. H. Whaits. 

The greatest length of the type skull is 102 mm., anti of the 
second specimen 112 mm. The width of the type across the 
squamosals is about 66 mm. Across the maxilla the maximum 
width is 42 mm. The interorbital width is 20>mm*, and the 
intertemporal 18 mm. 

The following are the most noteworthy characteristics of the 
Peoc, Zoom Soa--1912,No. LYIII. 58 
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species. The nasals are so narrow that the nostrils look almost 
dii-ectly upwards. Tlie upper part of the nasals is thickenedy 
and the prefrontal region of the orbital mai*gin is also elevated. 
The frontal region is broad and flat. Tbe parietal foianien is 
situated in an elevated preparietal. The postorbitals approach 
each other behind the foramen and nearly touch, forming a 
parietfd ridge. The tusk is small and directed forwards and 
downwards. The lo’wer jaw has the front portion iinnsnally 
broad and deep. The foramen behind the dentary is very 
small. 

Tbe whole skeleton from the snout to the end of the tail 
probably measures 500 nim. ; the humerus measures 50 mm. and 
the femur 58 mm. 

Dicynodon lutriceps, sp. n. (PL XCII. figs. 14-16.) 

The type of this new species is an imperfect skull found by me 
at Kuilspoort, Beaufort West district. The skull has lost the tip 
of the beak, the postorbital and zygomatic arches, and there is 
about 20 mm. missing from the postpterygoid and from the 
parietal region so that the contact between the occipital and 
anterior portions of the skull is lost, but otherwise the skull is 
complete. 

The most noteworthy characters of the type are the relative 
sliortness of the beak, the broad concave frontal region, and the 
broad flattened intertemporal region, the upper surface of which 
is almost entirely formed by the postorbitals. In a maxillary 
from the same locality, and believed to be of the same species, the 
tusk is feeble and directed downwards and slightly forwards. 

The greatest length of the skull from the snout to the back of 
the squamosal is about 195 niin., and the greatest width across the 
sqiiamosals is 145 mm. Prom the front of the beak to tlie orbit 
is probably about 48 mm., and the antero-posterior diameter of 
the orbit is about 43 mm. The interorhital width is 35 mm., and 
the intertemporal region 29 mm. 

The type specimen is tnskless. The caxiiniform process is 
directed dowmwards and forwards and has a marked low" onter 
ridge wdiich passes upwmrcls tcnvards the jugJil arch. Below the 
jiostril is an anterior ridge parallel to the otlier and forming a 
w’ell-markeci xmlley between the two. The nostril is fairly large 
and the nasal is considerably thickened above it, forming an 
overhanging supranasal ridge. 

The prefroiitals are small, but the frontals are well developed. 
Posteriorly they enclose hetw^een them the small preparietal and 
meet the anterior ends of the parietals. The postfrontais are 
long and narrow. The preparietal is sma.11 and seems to lie 
entirely in front of the pineal foramen. The postorbitals are 
very large where they overlap the parietals, but the postorbital 
arch is unusually feeble. 

The parietals are large and powerful, but are idmost completely 
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liidden bv tbe postorbitals. There has been a little doubt- as to 
whether the pair of bones nsually supposed (Seelej, Broom, etc.) 
to be pariefcaLs are really the parietals, or whether the median 
bone in which lies the pineal foramen, and iisuaily called the 
preparietal (KSeeley, Broom) or interparietal (Xewtoii), may perhaps 
be the true parietal. This latter view has recently received the 
support of Jaekeh The median bone, called for convenience 
preparietal, is met with in most Anomoclonts. In some {Endo- 
thiodou) it is very large; in others (Cistecephcdiis) it is €|nits 
absent. The size of the paired bones depends to a considerable 
extent on the development of the preparietal. In OisiecepIi(dim 
there can hardly be any doubt tha,t the lazge pair of bones behind 
the f rentals are the parietals. They have the same relations to 
the squamosals, interparietal, frontals, and postorbitala as the 
parietals have in most reptiles, and there can be, I think, no 
reasonable doubt but that these bones are homologous with the 
parietals of the mammals. When the preparietal appears and 
the intertemporal region becomes narrowed the paiietals are 
much reduced in front, but posteriorly the relations to the 
squamosals, interparietal, and postorbitals remain constant. In 
Endothiodoii the pre|mrietal is so large that the parietal seems to 
be completely separated from it by the frontal. In Dicynodon^ 
as exemplified by this skull, the parietals still meet the frontals. 
What the preparietal is, is not clear. It certainly is not the 
interparietal, I am inclined to look on it as a neomorph 
developed in connection with the pineal eye. There is no trace 
of it known in Dinocephalians, Dromasaiirians, Pelycosaiirs, 
Therocephalians, or Oynodouta, though in some of these the 
pineal eye was probably as large as even in Endothiodon. 

There is little of special note in the palate or occiput. 

The horizon from which the specimen was obtained is probably 
about 300 feet almve that of Beaufort West. 

Emybops minor, gen, et sp* n. (PL XOIII. fig. 20.) 

When Owen, in 1876, described the specimens of CisUcephulm 
in, the British Museum, he named one species Kistecephahis 
arctatus and referred two specimens to it. The tyi^e difiem very 
considerably from Cisfeceplialm microrhinm, the type species of 
the genus, and Lydekker in his Catalogue places 0, arctatm 
doubtfully under Cistecephakes, On more than one occasion I 
have also expressed the opinion that €, arctatm does not belong 
to Cisteeephalus, 

Becently, I discovered at Kuilspoort a small imperfect skull 
which apparently belongs to the same genus as Owen’s (7. arctatus^ 
though a distinct species. Pretty certainly the genus Js not 
Cistecephahw^ and the question arises, is it Otidenod<m^ or rather 
Bicynodon ? The only specimens known are tiiskless, and there 
are apparently no molar teeth. , In the imperfect state of the 
specimens it is impossible to clearly , differentiate the genus from 
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Dicynoclon o.t present, ’but there seems little doubt they represent, 
if not a distinct genus, at least a subgeiius. The more note- 
•worthy characters are the wide parietal region Avitli hirge 
parietals, slender postorbital arch, and feeble bea,lc» 

The length of the skull is probably about 45 mm., a.nd the 
greatest breadth about 30 mm. The oihit measures 12 nnii. in 
diameter. The intertemporal region is 14 imn. across. 

The heak is iii veiy imperfect condition, and little can be made 
out -with certainty as to its structure. It may be stated with 
confidence that it was short. 

The frontals are large, and form an interorbital region 10 mm. 
wide. From near the supraorbital margin to the aiiteiior end of 
the parietal there lains I'xickwards and slight!}’' inwards a shallov/ 
groove. There is a moderate sized triangular postfrontal a.iid 
a large median preparietaL This latter seems to lie entirtdy in 
front of the pineal foramen. The parietals are hngo aiitl form 
the greater part of the broad intertemporal regir)ii. The post- 
orbital is long and slender. It forms a feeble postoihital jircli 
and the inner margin of the temporal fossa. Tlie s(|uaTnosal is of 
the typical Anomodont type. Its zygomatic position extends 
forwards to below the orbit. The articular icgion is badly 
preserved. 

The lowmr jaw is very like that of Oudenodon^ hut the beak 
portion is small, o,nd probably little more than the syinphyseal 
region was covered wdth horn. 


Suborder Cykoboktia. 

IcTiDOPSis ELEOAKS, geii. et sp. n. (PL XCIII. fig. 22.) 

This new genus and species is founded on a nearly perfect little 
skull obtained at Harrismitli, Orange Kiver Colony. It is a very 
near ally of Nytlwscmriis kirvatas Owen, but is much smaller, and 
difters in the number of molars and in other cran ial clmi‘acd-ers. 

In general shape the skull agrees fairly well with .iVyiliosmirus. 
The orbit is near the middle of the skull and relatively larger than 
in the better known genus, while the jtigal a.rch is more slender. 
In Ictklopsis the snout is shox'ter, and the molars are 6- in number 
instead of 7. 

The greatest length of the skull is probably 63 mm. aaid the 
width is 42 mm. The interorbital width is 12‘5 mm. 

The premaxillary bone is badly preserved, but it is manifest that 
there are four iiicisoi-s, The first three incisors are nuxlerately 
round, but the last is more flattened. There do not ap)pear to 
be any posterior serrations. 

The maxillary is relatively shorter than in dfythosauruBj a.n(l 
deeper. Above the canine, and in front of the lachrymal are 
little elevations of the bone. On the canine elevated area are 
three small foramina and near the root of the Brd molar two other 
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foramina, while two more are near fclie anterior end of the hone. 
As there is no single large supra-maxillary foramen, it is probable 
that all these small foramina are for branches of the maxillary 
nerve. The canine is long and slender. It is ridged somewhat 
after the manner of the canine of the cat. Behind it are 6 moki’s. 
The 1st is small, pointed, and without any cusps. The 2nd, 3rd, 
4tli, and 5tli all closely resemble one another. There is a large 
pointed median cusp and a small anterior and posterior cusp, 
Wiiile essentially similar in type to the moiai's of ^^‘^thoscuiriis 
they differ in tliat the anterior and posterior cusps are relatively 
smaller. The 6th molar is a small tooth, and unfortunately the 
crown has been lost from both sides of the skull. 

Tlie incisors measure about 6*5 niin. Behind the last incisor 
is a diastema of 4 mm. The canine measures antero-posteriorly 
about 2*5 and its height is 7 mm. At a distance of T5 min. 
behind the canine is the 1st molar, and the whole series of six 
occupies the space of 13 mm. 

Only a small fragment of the septo-maxillary is preserved, but 
it manifestly forms part of the face, and was probably as in 
I^ytliosaurm, 

The nasal is moderately wide in front, but narrows on passing 
backwards, and then near its middle it becomes about twice as 
wide as in front. Round the bone near where it meets the 
maxilla is a series of three or four foramina. 

The lachrymal forms the front of the orbit and, as in Xytlio- 
smu'usj it is larger than the prefrontal. 

As in N' ythosci'iirus and most Cynodonts the prefrontal meets 
the postorbital, shutting out the frontal from the orbital margin. 
The postorbital forms about half of the postorbital arch and 
overlaps a small part of the parietal. 

The parietal is large, and there is an obvious pineal foramen. 

The squamosal is like that of JVythosmi?'us, except that in 
Ictidopsis there is a much more pi*ominent auditory groove. 

The fractured edge of the occipital crest shows the interparietal 
distinct from the parietals, and the lateral bone, wdiich I believe 
to be the opisthotic, distinct from the parietal, the interparietal, 
and from the squamosal. 

The occiput and palate have not been cleared. 

The dentaries are in position, but the posterior bones of the 
jaw have been detached and displaced, probably by insects before 
the skull was fossilized. 

The type of Ictidopsis elegcmswmioimd at Harrismitliin association 
with Lysiroscmrm. Unfortunately the geology of Harrisniith is 
unknown. Some of the first specimens of South- African Dinosaurs 
were got there by' Mr. J. M, Orpen in 1853, and there cm. be no 
doubt tliat these are from the Red Beds of the Stormberg Series, 
It is not a little startling to find that the same commouage 
yields ' fossils which in Cape Colony belong to a horizon about 
3000-4000 feet lower than the Red Beds. , Brobably the Molteno 
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Beils and the Biirghersdorp Beds are greatly thinned out, or 
possibly there is an unconformity. 

Some years ago I divided the Upper Beaufort, or Triassic Beds, 
into three zones : (1) the Lystrosatiriis-TioxiQ^ (2) the Procolophon- 
Zone, and (3) the C piognathm-Zone. 'While these zones in the 
main hold good, the limits of them are still iniknown. In the 
exteUvsive Lystroscmi'us beds of Colesburg, Middelbnrg, and 
Cradock no Procolophons or Cynoclonts are known ; but Mr. D. 
M. S. Watson has recently found Lystroscmrus associated with 
Oynodonts to the west of Biirghersdorp, and a similar association 
we now know occurs at Harrismith. Again, while no Lystro- 
scmrns or Cynodont remains are certainly ]<nown from the 
Frocoloplion beds, the Frocolophoji-like genus Thelognatkiis occurs 
at Aliwai North with Oynodonts, and possibly F7'ocolopkon itself. 
It seems not improbable tliat later work will further subdivide 
the Triassic Beds, each zone counting from the point where a 
new type begins, but before we can make any further advance 
with confidence we require to have a much fuller knowledge of 
the distribution of the fossils of the Upper and Middle Trias. 

Ill the meantime I think we are safe in stating that Nytho- 
mn.i'usj Ictidopsis^ and probably Galesaurus come from an older 
zone tlian the Cynognathns beds. None of the known specimens 
have been found near Biirghersdorp, nor have any tinees of 
Lysiroscmrus ever been found, from w’hich we may conclude tlmt 
Lystrosaums and probably these small Oynodonts became extinct 
before Cynognathus appeared, 

Nythosaurus browni, sp. n. (PL XOIII. fig. 23,) 

This new species is founded on an imperfect lower jaw obtained 
by Mr. Alfred Brown at Aliwai North. A large part of both 
dentaries is present, but most of the symphyseal poidlon is missing 
with the canines and incisors. Five molars are well preserved on 
the left side and three on the right. 

While in a number of i-espects the specimen differs from 
Nytlioscmrus larmtm Owen, it seems probable from the position 
of the symphysis that there wex'e seven mola.i’s, and as in general 
structure the molars agree with those of A^ythosaurus larmitm, we 
may consider it as probable that the species belongs to this genus. 

The dentary differs from that of JFythosaw^tis larvatus in baving 
a more slender horizontal ramus, in having a more marked angle, 
and in the ascending ramus passing more upwards. 

The molars preserved are probably the 3rd to the 7th. All 
have three cusps. What is apparently the 3rd molar has the 
median cusp short, and the others only feebly developed. In the 
4th and the other later molars the middle cusp is about twice as 
long as the anterior and posterior cusps. In the second last 
molar there is an additional small anterior cusp which gives it 
four cusps, but there appear to be only three cusps in the last 
molar. The five molars occupy 13*5 mm. 
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Tbioiigli tlie crowns of the molars resemble considerably those 
of the Triconodoiit inamnials there is the marke:! differeiice that 
in Nythos'iibms there is no trace of a cingiiluin, and there is 
apparently only a simple root to each tooth. 

Addendum (29th July, 1912). — Since the above paper was 
read evidence has been obtained which shows that the genus 
E tulothioclon must be subdivided. Seeley twenty years ago 
placed E iidothiodon umseries in a distinct genus, Esoterodon, and 
until quite recently I have followed him in this. A fragmentary 
maxilla recently found by Mr. Whaits shows that Seeley was 
correct. In Endothiodon bchthjjstomci the teeth have long pointed 
crowns with coarse serrations both in front and behind. In 
E iidothiodon tmiseries the teeth have fltittened crowns serrated 
only behind, and in Endotkiodon plcc-tt/seps there are no serrations 
on either side. This latter point has been confirmed in a second 
specimen. Until the crowns of the teeth of Endothiodoii udiaitsi 
are known we may provisionally place it with Endothiodon luii- 
series. The group "would thus be formed of 

EndofMoclon hathy stoma Owen. 

Esoterodon uniseries Owen. 

Esoterodon- lokaitsi Broom. 

E niydochampsa platyceps Broom, gen. nov. 


EXPLANATION OF THE PLATES. 

PI.XT3® XC. 

Pig, 1. Side view of snoot of Taurops maerodon Broom. Nearly | iiat, size. 

Fig. 3. Side view of tooth of probably JSIccasaurm prlsciis Broom, Nat. size. 

This tooth, though not associated with the type of Mecasatims priscus, 
is from the same horizon, and as it is the tooth of a Dinocephalian of 
the size of JSccasaurus it very probably belongs to this genus and species. 

Bfig. 3^. Upper view of tooth of probabU Eceasaurm priscus Broom. Nat. size. 

Fig* 4f. Side view of skull of Scffmmgmihus whaiUi Broom, A little over | nat. 
size. The skull is much tlutteued and distorted by crushing. 

Fig. 6, Lower jaw of Scpnmagmtkus whaitsi Broom. | nat. size. Though this 
jaw is rather smaller than that of the type specimen it almost certainly 
belongs to this species. It may have belonged to a young animal or to a 
female. The specimen is considerably crushed. 

XCL 

Fig. 6. Side view of the skull of &aIeops whaitsi Broom. Nat. size. The 
specimen is slightly crushed and considerably weathered. The orbital 
margins and the preorbital portion of the skull and the lower jaw are the 
outer surface of the hones viewed from within. The back portion of the 
skull shows the quadrate and parts of the squamosal and opisthotic. A 
sclerotic plate is seen in the orbit. 

Fig. 7. Side view of snout of Ml'amsauras siriatidem Broom., Nat, size., The 
specimen is considerably crushed. 

Fig. 8. Side view of snout of Fristerognathm plaigrMws Broom. nat, size. 

Fig. 9. Under view of snout and Tower jaw of 'AUpecorhinm parmdem Broom. 
'II nat. size. 

Fig. 10. Upper view of imperfect skull of lettdogmthm hemhnryl' Fmom, 
Nat. size. ’ ^ 

Fig, 11. Under view of snout of Xetidognathm Mcmbaryi Broom* Nat. size. ' 
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Plate XCIL 

Pift*. 12* Ilppei’ view of sPnll of Dtcynodon taficeps Broom. jV 

Pip-. 13. Under view of snout of Dicpiodou Ictticeps Broom. nat. size.^ 

PifT. 14), Side view of slvull of Din/noclon liitrieeps Broom. fV mit. size.^ Tlie 
contact between the front part of the skull and the occiput is misHing;, 
blit the relation of the parts must lie almost as restored. 

Pig:. 15. Upper view of skull of Dicp'nodon Intricefs Broom. About nat. size. 

Pig. 10. Palatal view of skull of Dicpindon hdrieeps Broom. About Aa size. 

Pig. 17. Upper view of skull of Dicytiodon psittacops Broom. About a nat. size. 

Plate XCIIX. 

Pig, 18. Side view of skull of lSndotMod.on whaitsi Broom. About f nat. size. 

Pig. 19. Upper vieiv of low’er jaiv of ISndotModon platyeeps Broom. About 
nat. size. 

Pig. 20. Upper view of skull of liJmpdops mmoT Broom, f nat. size. 

Pig. 21. Side view of skull of Jdrodici/nodon, hem^fortensis Broom. About Ao ^ia,t. 
size. 

Fig, 22, Upper view of skull of Ictidopsh elepans Broom, f nat. size. 

Pig. 23. Side view of left dentary of Kj/thosaurus hroiciii Broom, k size. 
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Four years ago Professor Benliam sent to me some specimens 
of Btylasterina from Hew .Zealand, with a request that I would 
name them for him. At the same time he forwarded some notes 
and drawings which have proved to be of considerable assistance 
to me in working out their details. I am also indebted to 
Professor Bendy for the loan of another specimen also from New 
Zealand ; to tlie late Mr, Morgan, of Worthing, for the loan of a 
specimen from an unknown locality; and to Mr. Gilchrist for 
a specimen from the Cape of Good Hope. 

All these specimens clearly belong to one of three genera, 
Errma^ Lahiopom ox Spmifora^ as '-they exhibit the characters 
that these ,genera^ exhibit in. common anch.by which'' they can' 'be 
separated from other Stylasterina. ‘Th^e eharaotersnre r ^ (|) a 
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style ill the Gasteropores ; (2) no style in the Dactylopores ; and 
the Dactylopores, or some of the Dactylopores, ^^iiarded by a 
grooved lip or spine — called by IMoseley the iiariform pi’ocess.” 

To any one acquainted with Moseley’s classical memoir of the 
Stylasteriiia (8), and with the subsequent literature, which is not 
very extensive, it might seem a simple matter to determine 
whether the specimens about to be described belong to any one 
of the three genera or not; because, according to Moseleys 
descriptions, the following characters were diagnostic : — 
hJrrina, with only one kind of Dactylopore. 

Zahiopora^ with two kinds of Dactylopores. The larger kind 
of dactylopore wdth a nariform process ^ and arranged in 
rows. The smaller kind of dactylopore, wdthout a iiari- 
form process, arranged between the i*ows. 

Sphivpora^ also with two kinds of Dactylopores. The larger 
kind of dactylopore with long grooved spines, not arranged 
in rows. The smaller kind of dactylopore at the base of 
the larger ones. 

Moseley’s memoir wms published in 1881, and since that date 
only four new species of Errina and one new species of Lahlopora 
(Z. moseleyi) have been described; but owing to the rarity 
of these Hydrocorallines in the seas that have been recently 
investigated, very little px^ogress has been made in our knowledge 
of them. 

The specimens from Hew Zealand and elsewhere that I have 
examined convinced me that a thorough revision of the genera 
was necessary, and consequently the task of naming Professor 
Benliam’s specimens has taken me much longer than I anticipa ted. 
The general results of my investigations have been to show that 
the limits or frontiers between the three genera are ill-defined 
and that it is necessary to accept von Marenzeiler’s (6) proposal 
to unite Lahio-pora with Errina. 

In the first place, I have , found, as von Marenzeller (6) has 
clone, that the presence of two kinds of . dactylopores is not a very 
reliable character ; because in some forms that are otherwise 
closely related the dactylopox*es of the smaller kind that have no 
grooved spines may be numerous, scarce, or altogether absent 
(e. g., Errina novm zelandice). A genus such as Lahiopmxc 
cannot therefore be absolutely separated from Errina by the 
character of the dimorphism of the dactylozooids. 

Moreover, the arrangement of the grooved spines in definite 
rows is another character that is subject to considerable variations 
and cannot be relied upon for diagnostic purposes. The arrange- 
ment of these processes seems to be correlated in some way witli 
the method of growth of the hydrophytum as a whole, and that 
is again, I believe, dependent upon the conditions of the en- 
vironment, ' ■ , 

* The teim ^qiarifom process” intr^uced tj: Moseley is not very muYeBieot,' and 
I liave consequent! 5^ osed the the ■ exprsessiOfii spine” fo'r tlie'"c(e«osteal 

processes tlmt shelter the dactylozooids# ■■ ' 
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The cha-m.cters that appear to me of jnore importance and to 
signify a inoi*e profound dilferentiatiou are based upoti ; — 

L The texture of the surface of the coralluin. 

2, The aspect of the grooves in the luuiforni processes. 

Moseley described the surhice of Errhm as composed of a. 
coinpactj hard, glistening, white, calcareous tissuej and he adds 
that the canals generally are in this genus larger in proportion to 
the size of the zooids than in most other forms, and the mesh' 
works formed by them are comparatively wide open. Associated 
with these two characters we usually find that the surface is 
marked by sliailovv longitudinal grooves perforated by a series 
of small apertures through wliicli tlie vertical canals pass. These 
cmnosteal pores are well defined in the species of this group that 
I have examined, and in the type specimens of E, lalmita and 
E, rmmsa they are about '05 mm. in diameter. The surface of 
Epinipora is hard and compact as in Errina^ and it is also 
perforated by well defined coenosteal pores. 

In the original description of the genus LaMopora, Moseley 
describes the cmnosteiim as being minutely reticulate in tex“ 
ture,” and in the description of ZaMop07^co mosehyi Ridley (10) 
also describes the surface as being “ minutely reticulate.” In all 
the specimens I have examined there is a very marked contra.st 
between the surface of the specimens now included in the Lahio- 
pora group of species and of those I propose to retain in tlie 
Errina group, 

I should prefer to describe the surface of the foimer group of 
species as being granular ” rather than reticulate.” In Errina 
(Lahiopo7'a) capmisw it is coarsely granular and in all the other 
species of the group it is minutely granular {cf. PL XCVI. 
figs. 14 & 15). Below the surface, the coenosteum is minutely 
reticulate, being perforated by a network of small-meslied canal 
passages (fig, 14), in contrast with the wide-meslied canal 
passages of the Errma group. 

As regards the grooved spines. In the following species that 
I have examined the groove in’the spine that protects a dactylo- 
pore is turned towards the apex of the branch on which it is 
situated : E, lahiata, E. horrida^ and E» rmmsa, The groove has 
the same aspect in E. glahru and E. carinata, if we may judge 
from the figures given by Pourtales (S). 

In the only two specimens of the genus Spmipora that are 
known the grooves also turn towai'ds the apex of the brancdi 
(PL XOV. fig, 8). In the Lahioporu group of species there is 
considerable variation in the direction of the grooves. In some 
of them, all or nearly all the ^ooves are turned away from the 
apex (PL XCVI. fig. 11), but in others the grooves are turned 
in all directions, the grooved spines forming irregular clusters on 
the surface (PL XCVI. figs. 12 13 ), The same arrangement of 

the grooves occurs in Errina, gracilis and in Errina niacrogastra^ 
according to von Maremeller, who writes ‘^Ihre Oeffnung ist 
nach binten gerichtet, selten seitlich” (5), and also m Efrmm 
of Cray (2), ' '' ' 
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Taking these characters as guides it seemed to me that tlie 
diagnostic characters of the three genera might be stated as 
follows 

(a) OcBnostemii hard and compact, perforated hy well- 
defined coenosteal pores. Grooved spines turned 
towards the apex of the branch. 

1. With short grooved spines and only one kind of 

dactylopore Errhia. 

2. W^ith long grooved spines and t%vo kinds of 

dactylopores Syymipora. 

(Jb) Coeiiosteuiii granular and reticulate, without well- 
defined cosnosteal pores. Grooved spines turned 
away from the apex of the branches or irregularly 
placed La h io'pora. 

If the three genera be joined together to form a subfamily, the 
Errinina, this subfamily might be defined as follows ; — 

Hydrophytum arborescent and irregularly fiabeliiforrn, gastero- 
pores and dactylopores not arranged in cyclosystems, Gfistero-* 
pores with a large brush-like style. Dactylopores without a 
style. Some of the dactylopores protected by a grooved spine 
(narial process) on the surface of the ceenosteum. 

This arrangement of the genera, however, breaks down on 
further analysis, and I see no other course than to arrange all the 
species in three groups under the one generic name Errina. 

The genus Errina was founded by &ay in 1835 for a species 
of coral found in the Mediteiranean Sea and formerly called 
MilU'pora a8pe7^a by Linnaus. 

As von Marenzeller has pointed out, Gray’s description of the 
spines in this species as Superne loiigitiidinaliter fiss^e is not 
consistent with the description of the species known to Linnseus 
and Esper, 

I have examined the type specimens In the British Museum, 
and have found that Gray’s desci-iption is not correct. The 
spines in these specimens are irregular in axTangement, hut where 
they are isolated and not in clusters the groove is directed awaj/ 
from the apex. Moreover, the character of the surface of the 
coenosteum, the presence of a few small dactylopores without 
grooved spines, and other features prove that this species is more 
closely related to the type species of LaMopora than ifc is to any 
of the other species of Errina, 

According to the system I had, at first, proposed the type 
species of Errina would thus be a species of Labwpora and 
Moseley’s Errina ramom would become the type species of the 
genus. 

Such a proposal, therefore, would not only be contrary to the 
rule of zoological nomenclatui'e, but it would also be extremely 
inconvenient. Moreover,' one speci^^ at least' {E, waa^ogmtra) 
wmuld occupy an intermediate, position, having a surface simihrr ^ 
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to that of Errhia and grooved spines similar to those of 
Lahiopora. 

A plea might still be made to keep the genus or a distinct, 
but I am convinced that intermediate forms will l.)e found 
between the deep-sea species of Err mu and the only known 
species of Splnipora^ and that sooner or later it will be found 
impossible to keep it apart from the others. 

In tlie following pages, therefore, I have regarded all the 
species that have been attributed to the three genera as belonging 
to the one genus, Errina of Gray, hut for convenience of reference 
I have added after the generic name {Lahiopora) or {L.) in the 
case of those species that were formerly described as belonging to 
the genus Lahiopora and to others that belong to tliat grouj-) of 
species, and {Spbiiporcf) or (/S'.) in tlie ease of Er^'ina echincita^ the 
onl}^ known species of the Epinip^ora group. 

Genus Errina Gray. 

"With the ciiaractei^ of the subfamily Errinina (p. 879). 

The “ Ei'rhia ’’ group of species* 

Cmnosteiim hard and compact, perforated at the surface by 
well-clehned coenosteal pores usually arranged in rows in slndlow 
longitudinal surface- grooves. Gasteropores with or without a 
scale. All the dactylopores pi'otected by short grooved spines 
(naiial processes) with the grooves turned towards the apex of 
the branch. 

The only species of this group that have been sufficiently well 
described to make identification possible without reference to the 
type specimens, are Errina lahiata Moseley and E. ramosa 
Hickson & England and E. horrida H. & E. Other species 
are Errina mrhmta Pourtales and E. potirtahsii Ball. 
Poiirtales in 1871 described three species, which at first he placed 
in the genus Errina but subsequently transferred them to a new 
genus, Lepidopora. These species were refeired back ngaiii to 
Errina by Moseley. Their names are E, glahni^ E. cochleaia^ and 
E. dahnepL These three species were distinguished from Errina 
by tlie presence of a lip or lid-like process similar to that of 
Crpptohelia hanging over the gasteTOiiores, Errina fissiirata of 
Gray may have been a specimen of Lahiopora^ but as the origiiml 
specimen has been lost it is useless to speculate on its supposed 
affinities. 

The species may be armnged as follows 

* «, Gasteropoies with a definite lip or scale : — 

E, glabra^ E. cochleata, E, dabmyi, and E. ramosa, 

h, Gasteropores in the angles formed by the branches : — 

E. horrkla, 

Gasteropores without scales and distiibuted on the surface 
of the eamosteum : — 

E. kibiataj E, carinata^ E, potirtalesii (?). 

* See Note p. 894, 
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As regards the distribution it may l)e said that all the species 
are inhabitants of deep water (h e, 50-600 fathoms). Being 
deep-sea species they are probably widely distributed, but at 
present E, poiirtalesii, E, ramosa, and E. horrida Irive only been 
found in the Pacific Ocean and Ma,1ay Archipelago, and the 
remaining >species in the Atlantic Ocean. 

Sinnipora group of species, 

Coenosteum hard and compact, perforated at the surface by 
well-defined cmnosteal pores usually arranged in shallow branching 
grooves irregubirly airanged on the surface. Gasteropores 
without a scale. Dactylopores of two Idiuls. The larger kind 
being guarded h}" long grooved spines (iiarial processes) crowded 
and overlapping on the terminal branches, often worn down 
short and separated by considerable intervals on tlie stems and 
older branches (FI. XOV. fig. 8), All the grooves of these 
spines turned towards the apex of the braiicli, >Smal}er dactylo- 
pores not protected by grooved spines, but scattered between and 
on the pi’ojections that guard the larger dactylopores. 

The B'pinipora group is represented by only one species, 
Errina (A.) echinata Moseley, and this species has been found oft* 
Ilio de la Plata in 600 fathoms by the ‘ Cliallenger ’ Expedition, 
and oft* Providence Island in the Indian Ocean in 75 fathoms by 
Professor Stanley Gardiner (4). 

Lahiopora group of species. 

Ooenosteum granular and minutely reticulate, without clearly 
defined cmnosteal pores. Gasteropores without scales but some- 
times protected by short gi*ooved projections or lips.’^ Dactylo- 
pores protected by grooved spines of variable lengths, the grooves 
turned away from the apex of the branch or irregularly in all 
directions. Bom© of the dactylopores usually without grooved 
spines. 

The species of this group that have been described already 
are Errina aspera Gi‘ay, Errina {Lahio 2 mra) antarctica Gray, 
Errina {L,) moseleyi Ridley, and Errina yjr mills von Maren- 
zeller. 

Errina mpera was the name given by Gray to the Linneaii 
species Millejpora mjyera froxn'the Mediteranean Sea. Errina {L.) 
antarctica w^as originally described by Gray as a Polyzoon 
{Forella antarctica) j but was sxibsequently redescribed and figured 
by Moseley as the type species of Lahiopora, The type specimen 
.was found oft* the East coast of TieiTa del Euego, but a second 
specimen was discovered by the ‘ Alert ^ Expedition in 30 fathoms 
off S.W. Chili and described by Ridley (10). Erma (X.) mose- 
leyi was found by the ‘ Alert ^ Expedition off the same cosat in 
2-10 fathoms. Errina gracilis was found off the pack ice in the 
Antarctic Ocean in deep water (voti Marenzeller) (6). 

1 have had an opportunity of, carefully examining a piece of 
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the type specimen of Errma (L.) antarctica and comparing it 
with the specimens from Tarious localities mentioned at the 
beginning of this paper. I have found, as 1 expected, the same 
difficulties in the determination of species that are met with in 
the systematic zoology of otlier zoopliytes. My impression is 
that all the specimens from New Zealand belong to one distinct 
species, that tbe specimen from the Cape of Good Hope belongs 
to aiiotber distinct species, and that both these species are distinct 
from the four species that have already been described. But 
there is so mncb variation in the specimens from New Zealand 
that it is clearly desirable to have a careful description of each. 
I have also added for convenience’ sake a new description of the 
two earlier species for comparison, 

Errixa (Labiopora) xov^^s zelandle. (Facies Ramosa.) (PL 
XCIY. fig. 3 & PL XCYI. fig. 9.) 

This specimen was obtained from Preservation Inlet, W, coast of 
South Island of New Zealand, in about 3 fins, of water, and was 
lent by the Canterbury Museum to Prof. Benbam. The colony 
is flabelliform, with profuse lumification but without anastomoses. 
The terminal branches are usually delicate. This may be ex- 
pressed ill figures by saying that at a distance of 3 mm. from the 
extremity of a terminal branch the diameter may be not more 
than 1 mm. The larger branches are slightly compressed in the 
plane of the flabellum ; the others circular in section. 

Colour; salmon-pink^. 

Surface minutely granulax*, substance of the ccBiiosteura 
minutely reticulate. 

Grooved spines (narial processes) numei*oiis, arranged in rows, 
I'arely in clusters. The gi'oove. in nearly all cases, turned directly 
a way fi‘om the apex of the bx’anch. 

Gasteropores more numerous on one side of the flabellum than 
on the other, sometimes provided with a lip. Diameter of gas- 
teropores 0‘27 mm. 

Large dactyiopores 0*06 x 0T6 mm. (The large kind of dactylo- 
pores of the genus are protected by the grooved spines, and the 
measui-ements given indicate approximately the width x depth of 
the groove at its deepest part.) 

Small dactyiopores rare or absent. The small dactyiopores a, re 
often difiiciilt to determine until the coral is thoroughly cleaned 
by boiling in eaii de javelle. I have examined and re-examined 
a small branch thus cleaned and can find no small dactyloj)ores, 
but as I have only a small amount of material at my disposal, 
and as Benham states in his MS. notes that tlie small dactyio- 
pores are “ rare,” I cannot deny their existence. 

^ There are so many shades of red to be found in corals that T have used the 
technical term which expresses the shade of red that comes nearest to that shown 
by this coj'uL 
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Errina (Labiopora) kov.'E zelaxdi.e. ' (Facies Benliami.) 
(PL XGIV, figs. 1 & 2 ; PL XCYI. fig. 13.) ' 

This specimen itrs also found in Preservation Inlet and lent to 
Prof. Benham by the Colonial Museum. One branch of this 
specimen was well preserved in spirit. The colony is flabeiliformy 
with profuse ramification and abundant anastomoses. The 
terminal branches are thick, the diameter of such a branch at a 
distance of 3 mm. from the extremity being about 3 mm. All 
the branches are approximately circular in section. 

Colour : salmon-pink. 

Surface minutely granular and substance minutely reticulate^ 

Grooved spines numerous, arranged roughly in rows. These 
spines are more numerous aud longer than in the facies “ Ramosa.’^ 
They are, moreover, frequently arranged in clusters, so that they 
have the appearance of “branched spines” (fig. 13). The 
grooves are in general turned away from the apex, but when 
the projections are clustered they turn in all directions. 

Gasteropores equally numerous on the two sides of the flabelkim. 
Without a lip. Diameter varying considerably from 0T3 mm. 
to 0T7 mm. 

Large dactylopores 0*06 x 0T6 mm. 

Small dactylopores not infrequent, 0*05 mm. in diameter. 

Errina (Labiopora) tsoym zelandi.e. (Facies Bendy i.) 
(PL XCIV. fig. 4.) 

This specimen was obtained in Milford Sound, W. coast of 
South Island, and was lent to me by Professor Bendy. 

It is not x^ery profusely branched, but probably has a fiahelli- 
form mode of growth. The terminal branches are delicate and 
of approximately the same diameter as those of facies “ Ramosa.” 
There are no anastomoses in the specimen. 

Colour : salmon-pink. 

The surface is minutely granular and the substance minutely 
reticular. 

Grooved spines not very crowded but quite irregularly disposed, 
not in rows, never in clusters. The groove in all cases turned 
away from the apex of the branches. 

Gasteropores on both sides of the branches but rather more 
numerous on one side than the other. LLsually guarded by a 
small lip. Diameter 0*22 mm. 

Large dactylopores 0*06x0*11 mm. 

Small dactylopores 0*05 mm. in diameter, usually guarded by a 
shallow collar or lip. 

A feature of this specimen that should be mentioned is the 
suppression of the spines on the larger branches. Only the 
terminal branches are echinate. 
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Eli RINA (Labiopoea) NOViB ZELANDI.E. (Facies Cooki,) 
(PL X(J\^, fig. 5 ; P.L XCVI. figs. 10, 11, 12.) 

This specimen was obtained from the cable in Ciook Straits 
between the two islands of Xew Zealand, and was lent to 
Professor Benham by the Colonial , Muse mn. Accortliiig to 
Professor Benliam’s notes, two specimens were olkained, one 
being 50 min, in lieiglit X 70 min. across, and has six main 
Ijraiiches ; the other is smaller, 30 imii. in height X 00 mm. 
across. The general form of the ccenosteum is ilabellate, the 
main axis flattened but the branches circular in section. The 
branches do not anastomose in the specimen examined. Only a 
small piece of one of these colonies "was sent to me, and from 
tliat I have draivn up the following notes. 

Colour : pure white. 

Surface and sii])stanee as in the other facies. 

Grooved s|)iiies not very crowxled and not arranged in definite 
rows, fre(|neiitly in clusters with the grooves pointing in all 
directions (fig, 12). 

Gasteropores evenly distributed on both sides of the flabelluin, 
without any lip or collar, 0'22 mm. in diameter. 

Large dactylopores 0*06 X 0*08 mm. 

Small dactylopores rare or very rare, 0*09 min. in diaineter. 

In comparing these four facies of the species, several iioints of 
interest may be observed. 

They all agree in the general texture of the ccenosteum, and 
they all have a more or less flabellate form of growth. 

As regards the size of the hydrophytum as a wiiole, it is 
inipossilfle, owing to the broken condition of all tlie specimens 
examined, to give exact measurements. A specimen of uncertain 
facies in the Colonial Museum is 90 mm. x 70 mm. (according to 
the MS. notes of Professor Benliam), the specimen of the facies 
^‘ Cooki*''* was 50 mm. in height x70 mm. in expanse. Judging 
from these figures and from the size of the branches of the otlier 
specimens, it seems probable tha,t the normal size of a full-grown 
specimen of the species is not more than 100 mm. x 100 imm, or 
that, in words, it is a coral that does not normally attain a very 
large size. 

Of the other chametez’s, perhaps tlm most iinportent one to 
consider is the dimorphism of the dactylopores, because tins cha- 
va,,cter has Imeii used as a diagnostic character for tlie separation 
of the genera Lahiopora and Errina. In the facies “ Benliami 
and Dendyi thei‘e are clearly many small dactylopores lying 
on the general surface of the cinnosteum between the groove(I 
Spines and distinct from the larger dactylopores. In the facies 

Ramosa*' no such dactylopores could be found in the specimen 
I examined (althougli Professor Benham says they are rai-e), and 
in the facies Oooki they are certainly very rare. With the 
many points of resemblance in form, colour, size of poics, etc. 
between the two facies ** Ramosa ” and Benhami,’^ it would be 
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very rasli to propose that they should be separated into distinct 
species on account of this one character. 

It seems to me^ therefore, that the presence of small dactyio- 
pores ill addition to the dactylopores of tlie oi’d inary type, in 
other words, the character of dimorphism in the dactylopores, is 
not a character that should be regarded as absolutely diagnostic 
either of the genus or of any one of its sjjecies. 

As regards the gasteropores there seem to be some variations. 
Ill Beiibami ” the gasteropores vary considerably in diameter 
from 0*1 5-0' 17 mm., but in ‘‘ Kauiosa,-’’ Cooki,"-’ and Bendyi’^ 
they are more constant in diameter, being 0*27 mm. in the first 
named, and 0*22 mm. in the latter. It is probable that these 
figures are not of much value for systematic purposes. Thei*e 
are many technical difficulties in the way of making accurate 
measurements of the mouths of a large number of gasteropores 
on any single specimen, and unless the average diameter of a 
large number of gasteropores of one specimen can be compared 
with similar averages from other specimens of the same facies or 
species, the figures given simply represent a statement of fact, 
concerning a given specimen. The real value of the figures I 
have given is that they prove that the diameter of the gastero- 
pores is a variable quantity and cannot be used, except in a very 
general way, as a guide to the determination of species. One 
point of rather special interest is that in the facies “ Ramosa 
with slender terminal branches t}ie gasteropores appear to be 
actually larger than they are in “ Benhami with thicker terminal 
branches. This seems to indicate that there is no relation 
between the thickness of the branches and the size of the gastero- 
pores, since the expectation would be that the stouter terminal 
branches would bear the larger gasteropores. 

The presence of a raised margin on one side of the gasteropores 
in some of the specimens of this species is a feature of some 
general interest. In some of the gasteropores of the facies 
Ramosa” these processes are of considerable size, and bending 
over the pore have an appearance very similar to the lid of a 
Or^>toh6Uc(>, In “ Bendy i” they are rudimentary, but in the 
other specimens they are absent. 

The presence of a definite lip or scale on the edge of the gastero- 
pore, it must be remembered, was the principal character relied 
upon by Pourtales for the ' separation of the genus Lepidopora 
from the genus but if we accept Moseley’s view that the 

species of Lepidopora should be incorpomted Avith then 

we have a pamllel series of variations as regards this character in 
the Mmna group, to that in the Zahiopor a gvoup. 

At one time I thought that the diffierence in the length of the 
grooved spines (nariform processes) might be a useful character 
for the separation of the species in this genus., .In-all the 'Speci- 
mens, however, 1 found ,that the projections on 'tlie , young' actively 
growing terminal ' branches 4re longer than they, '.are on \the' older 
branches, and consequently there" is a difficglty, 'in fixing 'a, standard 
pRoo. zooL. soo.~.ifii2i , 
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of iiieasiirenient for comparison. Takin®’ tlie measureiiieiit of a 
few of tlie projections at a distance of about 3 mm. from tlie a,pex 
of tlie bra.nclies, I have found that the a,vera.<:^e is in Benliami’’ 
0*7 mm., and in Demlyi ” 0-4 min., tlie projections in ^^ Eamosa ” 
and “Cooki’’ being intermediate in size lietween these two 
measurements. The diiierences lietweeu these a.verages are so 
small, and the difiiciilty of avoiding a relatively large eiror in the 
calculation is so great, that the measurements are of no more 
scientific value than to express rouglily the general impression of 
observation that the projections are longest in Benhami,’’ 
shortest in ‘‘ Deiidyi,” and of medium length in other specimens. 
The longest projections in “Benhami” are, ho\vever, not simple 
iiariform processes as they are u.sually in the otlier facies, but 
groups of two, three or four of these processes clustered together 
(fig. Ifi). The clustering together of the grooved projections 
may be seen in some of the other facies, such as Ramosa ” and 

Gooki, ’ but it is never such a pronounced feature as it is in 

Benhami.’^ 

Lastly, a word about geographical distribution. All the 
specimens were dredged off the coast of New Zealand, and two of 
these four were found in the same bay (Preservation Inlet). 
Tliere is every reason to believe, moreover, that they were all 
found in shallow water. In my opinion these facts have some 
weight ill determining the question w’^hether the specimens 
should be placed in one species or in several species. In a rare 
genus such as Errma^ species found at widely separated localities 
wull in all probability be affected by their isolation and show 
differences that entitle them to rank as distinct species, but 
there is much less probability that the genus would be aide to 
develop or to maintain specific differences in the same waters. 
Unless, tlierefore, a very clear case is made out that the dif- 
feiences between the specimens of the genus Errina from New 
Zealand writers are constant or of fundamental importance, the 
most convenient a.s w^ell as most scientific course to pursue is to 
place them together in the same species. 

Eerina (Labiopoea) capensis, sp. n, (PL XCT.' fig. 7; 
PL XCTL fig. 15.) 

This species is represented in my collection ])y three broken 
terminal branches. The largest piece is 36 mm. in lengtli, the 
diameter at the base is 7 mm., and the diameter of the" branch 
3 mm. from the apex is 4*5 mm. In the largest specimen of 
the New Zealand species (“Bendyi”) the diameter at the base 
(evidently the base of attacliment) is 6 ram., and the diameter of 
a branch 3 mm. from the apex is only 2 mm. 

,From these facts it seems probable that in this species the 
hydrophytum reaches to much girnter dimensions than does that 
of the New Zealand species. 

Tlie branches _ terminate in blunt, , slightly flattened and' 'ex- 
panded extremities, . ,, ■ , ' , ' , ' '' ' •’ 
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Tbe liyrlropliyfeiini is proba.bly flabellafce in growtli, the rainifi- 
cation not very profuse and anastomoses rare. 

Colour : salmon-pink. 

Surface coarsely gTannla>r and substance coarsely reticulate. 

As this species seems to approach the Errhia group in some 
respects, attention may be called to the striking difterence there 
is between the coarsely granular character of its surface and tlie 
fine smooth porceljanous character of the surface of the Errina 
group. 

Grooved spines Tery short, numerous, quite irregular in ariange- 
ment and never in clusters. The form of tlie spine is that of a 
shallow semicircular ridge open on the side turned away from the 
a,pex. 

Gasteropores equally distributed on both sides of the branches, 
never provided with a lip. Diameter 0*3 mm. 

Large dactylopores about 0*25 mm. in diameter. . 

Bmail dactylopores: — It may be open to discussion whether 
there is or is not any true dimorphism of the dactylopores in this 
species. It has been shown that in one of the specimens from 
New Zealand (“ Dendyi ’*) the small dactylopores are provided 
with shallow collars. In the Cape specimen some of the dactylo- 
pores are considerably less in diameter than the majority, but 
they are provided with exactly the same kind of semicircular 
ridge as the larger ones. The question of dimorphism, therefore, 
resolves itself in this case into a question whether the essential 
feature of the dimorphism of the dactylopores consists in their 
size or in the presence of a grooved spine. Eidley states that in 
Errina ^ (Lahiopora) moseleyl the dactylopores are of the usual 
uniform size, and the two kinds can only be distinguished by the 
presence or absence of nariform processes. These facts seem to 
emphasize the conclusion that the so-called dimorphism of the 
dactylopores is not really a feature of very great importance, and 
to suggest as a probability that the small dactylopoi*es are the 
shelters for young clactylozooids which in their later stages of 
growth increase in size and become protected by a grooved spine. 

The specimen described and figured by Gray (1872) as Emna 
fisBurata^ from the Antarctic seas, was apparently very closely 
'related to this 'species. Unfortunately the specimen has been 
mislaid (Jirh Moseley) and cannot therefore Be re-examined, but 
the figures show a similar robust habit of growth and short semi- 
circular grooved spines with the' grooves all turned awayiroin the 
apex of the branch. 

EbRIXA (LaBIOPORA) ANTARCTICA Graj^ 

Forella anta/rctioa Qmj, 

Lahiopora antarotica.M.oB^Qj^ , h.'/ ; 

Lahiopora antarotim'KidlBy. ^ 

The type-specimen was found off the Falkland Islands, 
54° 27' S., 59° 40' in 45 fathoms. 

A second ' specimen, ''attnbiited to '.this species by Ridley, was 
found in Trinidad Channel, B-W. Ohili, in 30 fathoms. 
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Hydropliytaiii fla-bellate in growth. There is no statement to 
the effect that the branches anastomose. hTo recoixl of size 
beyond the statement that it is smaller than L. moseleyi. 

Colour : bright crimson, with the compressed forked tips paler. 

Surface minutely reticulate. Grooved spines arranged in rows, 
hut not in clusters, on both sides of the branches, all turned away 
from the apex of the branch. 

Gasteropores without a lip, 0*22 mm. in diameter (in the Chili 
specimen). 

Large dactylopores 0*09 x 0*2 mm. 

Small dactylopores 0*08 mm., without any lip or collar. 

Erkina (Labiopora) moseleyi Eidley. 

The single specimen of this species was found at Port Eosario, 
S.’W. Chili, 2~10 fathoms. 

Hydrophytum flabellate in growth. Anastomoses frequent, 
95 mm. in height x 135 mm. in width. 

Colour : vermilion.’^ 

“An anterior clearly distinguishable from a posterior surface, 
by the development on it of numerous tu])erc]es, chiefi}^ in the 
terminal branches, which are very slightly indicated in the latter.'’ 
Surface minutely reticulate. Grooved spines not arranged in 
ilefinite rows nor in clusters. 

G-asteropores without any lip, 0*32 to 0*35 mm. in diameter. 

Large dactylopores 0*1 to 0*14 mm. in longitudinal diameter. 

Small dactylopores without lips or tubercles, of about the same 
size as the large dactylopores. 

Ereina (Labiopora) aspera Linn. (PL XOY. fig. 6.) 

I have examined the type-specimen of this species in the 
British Museum on which Gray (1) founded the genus Mrimu 
There can be no doubt that the affinities of the species with the 
genotype of Labiopora are closer than they are witli Mnseley’s 
Mrrina lahiata. It belongs to the Labw 2 )OTa^ and not to the 
Mrina group of species. 

One of the colonies in the British Museum is 80 mm, in height 
by 85 mm. in width. It forms a hahelluin. with a clear diflerence 
between the anterior and posterior surfaces. The branches 
terminate in fine points and do not anastomose. The branches 
are about 3 mm. in diameter, at a distance of 3 mm, from the 
apices. The surface is minutely granular. The grooved spines 
sometimes occur in clusters, but when solitery the grooves are 
turned away from the apex of the branch. There are a few small 
dactylopores without spines and some wdth small or rudimentary 
spines. This specimen was dx^edged off the coast of Sicily. 

A little while ago a specimen of a Btylasterine coral was sent 
to me by the late Mr. John Morgan of Worthing. It was 
purchased in a sale and there was no record of its locality. 

At first I thought it should be placed with The other specimens 
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ill 1113 ;^ collection in the species Errlna (L.) novai zelcmdim, but, 
on comparing it with the specimens in the British Museum, I 
caine to the conclusion that it is probabh" related more closel}" to 
Erritia {L.) aspera. It is moderate^ branched and louglil}^ liabelli** 
form in growth. The terminal branches are fair]}'- thick, being 
about 2-2*25 mm. at a distance of 3 mm. from the apex. The 
branches do not anastomose. 

The surface and substance of the coenosteuiii are minutely 
granular. 

The grooved spines are very crowded and clustered on the 
terminal branches, and not arranged in rows (fig. 6 ). The 
grooves are turned in all directions, but the majority of them 
away from the apex of the branch. 

The gasteropores are equally distributed on both sides of the 
fiabelluiii, and are without any lip or collar* Size 0*13--0TT mm. 
in diameter. 

The large clactylopores are very variable in size, *09 X *09 mm. 
to '06 X OTl mm. 

The small dact 3 dopoi*es are very numerous, 0*06 mm. in 
diameter, and provided with small curved lips. 

The specimen is like the type in being white in colour. 

Mr. Morgan’s specimen difiers from the tj^pe in having rather 
more slender branches, in having the pores equally distributed 
on the two surfaces of the fiabellum, and in the presence of 
numerous small dactylopores. 


Errixa (Labiopora) geacilis von Marenzeiler. 

Several specimens of this species were found by the ‘ Belgica ’ 
Expedition attached to the swabs when dredging off the pack ice 
in the region of 71° S. and 88 ° W., Le, about 20 degrees west 
and 15 degrees south of the Straits of Magellan. The depth 
is not recorded by von Marenzeiler, but it is probably between 
500 and 600 'metres. 

The hydro phytum is fiabellate in growth, with well-marked 
anterior and posterior surfaces. One of the specimens, which 
proved to be a female, was 25 mm, in height and 30 mm. in width* 
Another, which proved to be a male, was 100 mm. by 140 mm. 

The surface of the cmnosteum is finely wrinkled, and marked 
with transverse and longitudinal ridges (Eammscheny There are 
apparently no well-marked coenosteal pores. 

Grooved spines not arranged in definite rows, but In irregular 
clusters or singly. The grooves of the grooved spines turned 
away fmm the apex of the branches or sideways. 

Gasteropores with a lip, '015 mm. in width. 

Large dactylopores sheltered by spinous: projections 'provid'ed 
with a deep groove. ^ d- . 

Small dactylopores with or without a lip. 

Colour : 'white or*', brownish. v,' ' 

There etur be little doubt that this species belongs to the 
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Lahlopora group. It true tliat tlie {lescriptioii giv'en by voii 
^lareiizeller of tlie surface of the creuostemn does not agree with 
tliat of the other species of the group, but it does not agree eitlun* 
with the description given of tlie surface of the coenostenni of the 
Errina group. The absence of well-detined cociiosteal |)ores. tlie 
grouping of some of the grooved spines in clusteis, and the direc- 
tion of their grooves — all point to the affinities of the species with 
the Lahlopora group. 

It may be remarked that tliis is the only species of the group 
that occurs in deep water, 

Revk'w of the Labiopora Groii]) of Epee les» 

The careful examination of the specimens belonging to the 
Labiopora group leads me to the conclusion that there are very 
few characters that can be used wdtli much confidence for the 
separation of species However, it may be convenient for the 
pi'eseiit to recognise six sjiecies : — 

Errma {Lahlopora) aspera Linn. Mediterranean Bea, 

Errina {Labiopora) antarctica Gray. Chili and Falkland Islands. 

30 to 15 fathoms. 

Errina {Lafrlopora) moseleyi Ridley. Chili. Shallow water. 

Er rina {Lahiop}ora) norm zelandlm Hickson. Flew Zealand. 

Shallow waiter. 

E'rrina {Lahlopora) capemls Hickson. Cape of Good Hope. 

30 fathoms. 

Errina {Lahioporu) gracilis von Marenzeller. Antarctic Sea, 

Deep water. 

Of these six species Errina {Lahiopoi'a) cape^ms appears to be 
the most sharply defined. It probably attains to a much huger 
size, has more robust brandies terminating in blunt and some- 
“what flattened extremities. Its substance is coarsely reticular 
.and its surface coarsely granular. The grooved spines are short 
and semicircular in shape. All the clactylopores are guarded by 
these spines. 

The other five species are very closely related. Errina {Li) ant- 
aretica appears to be distinguished from the others by the grooved 
spines being arranged in definite rows, and Errina {Ij.) nioseUyi 
by the differentiation of an anterior from a posteiior sui’face 
of the fiabeilum. Of Errina (L,) novcB zclandke all tliat can 
be said is that it appears to be a very variable species which 
does not exhibit any one particular distinguishing feature. 
Errina {L.) gracilis is distinguished from the others by the 
texture of the surface of the emnosteum, and the colour is not 
red but white or hrownish. Errina {L.) aspera has a close resem- 
blance to some of the facies of Errina (X.) noroB zealandicef but 
it is ahvays white in colour j in this respect resembling the fades 
^^Cooki.'* 

^ See Ifote, p. 894!. 
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(hiie>ral Remark.^ on Structure. 

Gasteropores . — Before concluding thin account of tlie.se species 
I may refer briefly to one or two results of a, negative clia.racter 
tiiat I lia\'e obtained. It occiUTod to me that if the speci- 
mens I examined belonged to different species, tiiere might be 
some measurable difference to be observed in the styles of the 
gasteropores. The style is in all cases like an elongated and 
sharply pointed brush, but careful and constantly repeated com- 
parisons of the styles of the gastei-opoi'es of different specimens 
revealed no chai-acters by which they could be distinguished. 
The type of style is the same in all the specimens, and although 
tlie brush is more slender in some cases than in others, there is a 
greater range of variation in this respect in the gasteinpores of 
a, single specimen than tliere is in the gastempores of different 
specimens taken at random (PL XCYl. figs. 14 tfe 15). 

The way in which it is possible to study the shape of the 
gasteropore styles is to make a vertical fracture in a plane parallel 
with the long axis of a branch. In a large percentage of such 
fraetiii'es the whole length of at least one gasteropore with its 
style will be exposed. 

In such fractiu'es it may he observed that some of the gastero- 
pores extend as far down as the axis of the branch, but in others 
they extend only a short distance below tlie surface. In the long 
gasteropores the style can be traced right down to the base of the 
pore, but it is usually suppoi’ted by one or, in some rare cases, 
more than one, tabula, (fig. 14) similar to the tabulae described b^' 
Miss England (6) in the gasteropores of Bpinipora. In the short 
gasteropoi*es the style ends abi-nptly at the base of the pore and 
is not supported by a tabula (fig. 15). 

In order to make any scientific use of this character in the 
classification of the species it would he necessary to make a large 
number of fractures, and for that purpose I have not sufficient 
'material. 

The results I have obtained on the few fractures I have made 
are as follows — 

In Errinm {L.) novm zelandim facies ^‘Ramosa” and facies 
“ Oooki” the gasteropores (I have observed) are long and exhibit 
a tabula. In tlie same species facies Beiiha.nu the gasteropores 
are short, and the same is the case in the facies ‘‘ Bendy , In 
Mr. Morgan’s specimen of Errina (X.) aspem the gastei*opore is 
also short. In Emna {L,) mpemis the gasteropores are , short, 
extending' only a little way beneath, the surface. .AaTo this 
character in tlie gasteropores of 'the other species I, have no 
evidence to bring forward. ^ , , 

My conclusions, from this evidence, are that tlie length of The 
gasteropores and the presence nr' absence, of a , 'tabula are not, at 
present, chanicters of any valn^ for purposes' of ciassifimtipn.. ^ 

G^fiophores . — All the specimens I have examined shoyamp'ullsp. 
They can usually be seen'; on, .the terminal branches 'as., shallow 
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fonvexities on the surface, sometimes ])etween the spines, some- 
times carrying the spines with tliem. Tliey appear to be alwa.ys 
absent in the older ])ranc]ies and stems. Our knowledge is still 
so very imp)ei‘fect concerning the growth ami relations of tbe 
gonophores in the Stylasterina. that it is not reasona.ble to use any 
hifterences that ma,y be observed in the clniracters of the a,mpulla‘ 
for purposes of classification. 

The questions to he answered are the following : — 

L Are there any constant differences between the male and the 
female ampiillfe? 

2. Is there any correlation between the sex of the colonies and 
cha.racters of the general structure of the cmnosteiini ? 

These two questions could he answered without much difiiculty 
])y the exa,minatioii of a. number* of preserved speciineiiKS of the 
same species from the same locality. 

In Professor Eenhanhs notes on the structure of a specimen 
wliicli probably corresponds with Errina {Lahlopora) novrti 
zelanclice facies “ Eamosa,/' I find the following remark : — Each 
ampulla seems to have a small pore (? dactylopore) on its surface A 
111 the specimen I have examined of this species I cannot find 
these small pores on the ampullse. Yon Marenzeller also remarks 
that the male ampullae exhibit small dactylopores “ in niedrigen 
Bpitzehen.” 

In a previous paper (3) I have shown that, in the ripe male 
gonophores of Bistichopo7'a and AUopom^ the spermatozoa are 
clischarged by a spout-like seminal duct. In the cavse of the female 
gonophore, however, the only way of escape of the embryo is by the 
rupture of the whole surface of the ampulla. It seems possible, 
therefore, that the pore on the ampulla mentioned by Professor 
Benham may be for the opening of the seminal duct and that tlie 
specimen may be a male. On the other hand, it must not be 
assumed that wlien the surface of a specimen is marked by large 
shallow depressions having tbe size and appearance of ruptured 
ampullm, the specimen is necessarily a female colony, because in 
the specimen of EmncL {Lahiopoixi) capensk in which tliese 
shallow depressions are very well-marked I found to my surprise 
that it was a male colony. 

As regai*ds the structure of the gonophores there is very little 
to be said at present. The male goirophores of Errma {Lahiopora) 
mpemis exhibit a well- developed spadix (manubrium), a.nd in this 
respect the genus seems to resemble Distichopom and to differ 
from Allopora. The only other spirit specimen I have received 
was a small branch of E^^rina (Lahiopora) novm zelancUm facies 

Benhami,^’ and this proved to be a female. The specimen was 
not, however, in sufficiently good condition to enable me to study 
the structure of the gonophore, 

Ommmhpmal From the ■ two spirit specimens I have 

asceriained certain isolated facts which may be of some use when 
our knowledge of the genus is extended. 
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Accorrliiig to Ridley tlie coenenchymal canals of L, moBehylmx^ 
L. antaretica are 0’035 to 0-07 mm. in diameter, tlie meshes 
between tlie canals ai“e about the ^sn,me diameter in Z. rnoseleyi, 
but ill Z. antaretica they vary from the same diameter up to 
0*14 mm. Ridley does not state how his measurements were 
obtained, consequently the results I have obtained cannot be 
compared with his results wdth any degree of precision. 

I have measured the diameter of a number of canals that have 
been cut transversely in my .sections at a level corresponding 
with the base of the dactylozooids, and I find that the average 
diameter of tliese canals is in Errina {Lahioppra) novee zelandm 
0*03 mm. and in Errina (Z.) capensis 0*05 mm. As the specimens 
must have undergone very considerable coiitmction during de- 
calcification and imbedding, I have regarded the measurements of 
the meshes as worthless. All that can he said is that in both 
species the meshwoi'k of canals is close and elaborate. 

In tbe ‘ Cballenger ’ monograph Moseley gives as a character 
of the genus Errina that the number of tentacles on the gastero- 
zooids is four. In the Biboga species of Errina the number of 
tentacles varied from four to five. 

In EJrrina {Lahiopfora) novee zelandim I have found some diffi- 
culty ill counting the number of tentacles, but judging from a 
single series of sections, there ai*e not more than four. In the 
specimen of Errina (Lahiopora) capensis^ however, a very large 
number of gasterozooids can be clearly seen without decaleification, 
and in tliese the number varies from four to six. From this fact 
it is obvious that the number of tentacles on the gasterozooids 
cannot be relied upon as a generic or even as a specific character. 

List of the E pedes of the Geims Errina. 

A. Ccenosteiim hard and compact, perforated by well-defined 
coenosteal pores. Grooved spines turned towards the apex 
of the branch. 

1, With short grooved spines and only one kind of dactylopore. 

The Errina group. 

Errina lahiata Moseley, 

‘Errina rambsa Hickson h England. 

Errina horrida Hickson England. 

Errina carinata Pourtales ? 

Errina pourtaksii . 

^Errina glabra {^Lepidopora glabra Pourtales). 

^Errina cochleata ( == Lepidopora mchlmta ■ Pourtales). ' 

^Errina dabmyi {^Lepidopora dabneyi Pourtales)., ' 

2. With long grooved spines and two kinds of dactylopores. 

Errina echmata:( ^ Bpinipdra echinata Moseley). 
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B. Cceiiosteiiiii gTaiiuIar and reticulate, without weil-definer"! 
caoiosteal pores, Gi‘ooved spines turned away from tlie 
apex of the branches or clustered and irregularly placed. 

The Labiopora group. 

Errhm aspercc Linn. 

Errhia Jissiirata Gray. 

Errhia antarctlca ( = Lahiopo'm autarctica Gray). 

Errina moselepi {^Labiopora moselepi Ridley), 

Errma novm zelandlai Hickson. 

Errina capensls Hickson. 

Errina graGilis von Marenzeller. 

The hallowing species has the grooves turned away from the 
apex as in the Labiopora gcoup, but lias well detiaed C(.euosbeal 
pores 

Errina macrogastm von Marenzeller (7). 

[Additional notes on Professor Hickson’s paper on the 
genus Errina^ received August 14th, 1912. 

1. The adjective Hydrocoralline is used in the title of the 
paper at the suggestion of the Secretary of the Society for tlie 
convenience of Zoologists who do not possess a special knowledge 
of these Cceienterata. I have in several previous papei\s dechu'ed 
my opinion that to unite Millepora with the Stylasterina, in one 
Order, the Hydrocorallina, is unsound. I have found no reason 
to change my mind in that respect. Tiie word “ hydrocoralline ” 
may still be used, hovrev^er, to signify the corals that are Hydrozoa 
in very much the same way as the woixls corals,’' “ zoophytes,’’ 

worms,” are used, without any strict systematic significance. 

2. Since the paper was read I have been able to examine a 
number of specimens in the possession of the Mwseiim tTHistoire 
Naturelle, Paris, for which' I am indebted to the kindness of 
Prof. Joubin. 

In this collection there are some specimens which I laive 
identified as Errina dahieyi Ponrt, from the Azores. An 
examination of these specimens convinced me that they belong to 
the Labiopora group of species, as they exhibit ail the charac- 
teristic features of that group. From this it seems probal)le tha-t 
the other two species, E. glabra and E. cocMeatm^ that were in- 
eluded by Pourtales in the genus Lepldapora siiould also be 
transferred from the Errina to the Labiopora group.] 
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EXPLANATION OF THE PLATES. 

Plate XCTV. 

Fig. 1. Srrina (Zabiopora) naves selandies (facies Benluimi) ; a portion of a braiioli 
showing the grooved spines arranged in clusters or with the grooves 
turned aw'ay from the apex, X di- diam. 

Fig, 2. Another photograph of the same facies (Benhanii) showing a number of 
closely packed anastomosing branches. In this vitnv it will be seen that 
altliougli the greater number of the grooves are turned away from the 
apex of the branches (the top of the i)hotograph), in places -where they are 
clustered they are turned in all directions. X 4*75 diam. 

Fig. 3. The suiiie sjjecies (facies liamosa). The grooved spines are not so crow’ded 
and rurcdy form clusters. Nearly all the grooves are turned away from 
the apex. X 9*3 diam. 

Fig. 4. The same species (facies Bendy i). The grooved spines are still more scattered 
and nearly all the grooves are turned away from the apex, in this 
photograph several gasteropores can he seen. X 9*3 diam* 

Platb XCV, 

Fig. 6 . JEjtrma {Zahiofora) mivce zelandies (facies Cooki.) In this facies many of 
the spines are in clusters, consequently the grooves appear to be turned 
in all directions. X 4|- diam. 

Fig* 6 . Mrrma {Zabiopora) mpem. In this specimen the spines are rather 
water-worn, but frequently occur in clusters and the grooves point in all 
' directions. .'X 41 diam. 

Fig. 7, JSJrrina XZabiopam} capemis'. The spines are very short and the grooves 
all point away from the apex. In this photograph the style can he seen 
in many of the gasteropores. X 4i- diam. 

Fig. 8. Mrrim {Bpinipora) echimta. In this species, as in the Zrrim group of 
species, the grooves are turned towards the apex. X 4i diam. 

Plate XCVI. 

Fig. 9. Zrrma {Zabiopora) mpw zdandia (facies' Ramosa). SH^tly enlarged, 
showing the profuse ramification without , anastomoses, And . 'branches 
terminating in delicate, points.' Drawn’fey'Frof. Benh^im. 

Fig. 10. Zrrma {Zabiopora) novcv sselandm (facies Cooki). Slightly enlarged, 
showing the method of I’amifioation and branches terminating in blunt 
points. ; Brawn by Prof. 'Benham. ' ■ ■ ■ ' '?■ ^ , 

Fig. 11. A terminal branch of the :sanae species (facies Cooki), showing the dacstylp- 
pores (B) protected by thO grooved spines and the gasteropores (G). 
X fi diam. ' Brawn by' ProLBanham*'.' 'V' \ 'y. 

Fig, 12. A portion of a larger branch of the sanite species (facies Cooki), showing the 
grooved spinea in niustbfs,.- Xoa. fidjiam. Brawn by Prof* Bonham* 
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Eig;. 13. JUrrhia (Lahlopora) 7Wvce zelandi<£ (facies BeHliaiui). One of the clinstera 
of four grooved spine.s as seen from above. X ca. 12 diain. 

Figs. 14 & 15. These two drawings are intended to show^ the ditibrence in texture 
between JSrrina (X.) n.O'V(s zelandice (iig. 14) and Errhia (X.) capensis 
(fig, 15), as seen in vertical section of the ccenosteuin. Anotlier point 
of difi'erence between the two specimens is that in the former (fig. 11) 
the gasteroporc penetrates into the depths of the branch and shows a 
tabula {t) in its course; whereas in the latter (fig. 15) the gastero- 
pore ends abruptly a little u^ay below _ the surface. This difi’erence, 
however, cannot be regarded as a specific distiiictioii, G, gasteroporc ; 
B, dactylopore ; St., style. Both figures X 35 diam. 

54« Descriptions o£ new Butterflies of tlie Genus Thecla 
from S.E. Brazil. By E. Dufinfield Jones, E.Z.S., 
E.E.J8. 

[Received May 13, 1012: Read October 29, 1912.] 

(Plate XOVII;*) 

Index. 


iSystematic ; Pages 

Theehi, 13 new species of 80fi--9O2 


The species described in tlie present paper were captui^ed by 
Hiyself and tlie types are in my own collection. 

Thegla hamila, sp. B. (PL XCYII. fig. 1 .) 

Allied to Hew. 

Hale, Upper side rich purplish blue ; costa and termen of fore 
wings narrowly black, wider at apex ; base of costa greenisii ; 
a large black silky spot with blue reflection beyond cell ; cilia 
black. Hind wings: costa and termen narrowly black; inner 
margin greyish black, rather broad at torniis ; tails black with 
white tips ; a few white scales on inner side of lobe ; some 
greyish green at tornus above the black margin ; snbmediaii hairs 
greenish blue; head black; thorax greenish blue; abdomen 
purplish blue. Under side dull stone-green sufFtised with black, 
a^pale green reflection 'over all. Fore wings: a medial row of 
diffused Jight stone-green spots from_ costa to vein 2, tlie spot 
above vein 3 distal; an indistinct subterminal diffused pale green 
band ; termen black ; cilia black with pale green band at apex. 
Hind wings darker; a broad diffused black medial shade, very 
dai‘k below costa ; a narrow dark postmeclial shad© and broail 
subterminal shade ; a medial series' of green;; spots between ' t,. be 
v^ins^ from, 'inner margin to vein 5, those 'above veins 2 and 3 
distal';'' termen And ciiia bla^^ 
p Uxpanse' 34' mm. 

OastrOj Para,ni, Btassil. 

, , ' f ' For; exifiauat»on of the , p. 902. ^ ' . ' , , ; '' 
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Theola fangia, sp. n: (PL XCVII. %, 2.) 

Allied to T. fimcUmn H.-S. 

Male. Upper side briglit metallic blue with a greenish reflection 
on basal half of wings ; costa of fore wings narrowly, apex and 
tex-meii broadly black ; a brown circular bi*and on upper angle of 
cell ; hind wings outwardly broadly black ; tails tipped with 
white. Under side yellowish grey: fore wings, a postmedial 
band of indistinct brown liinular spots outwardly bordered with 
white from costa to vein 2 ; hind wings : postmedial band inwardly 
dark brown, outwardly white, angled on veins 1 and 2, inwardly 
oblique from 3 to 4, placed more distally from 4 to 6 and above 7 ; 
a small orange spot at tornus and a larger one between veins 2 
and 3. 

Expanse 30 mm. 

Hah. Castro, Parana, Brazil. 

Thecla sicrana, sp, n. (PL XCYII. fig. 3.) 

Mide. Upper side dull metallic blue ; costa and terinen of fore 
wings narrowly black ; submedian hairs on hind wings greyish ; 
tornus dull orange ; tails and cilia black tipped witli white. 
Under side' bright green; inner margin of fore wings bluish 
grey ; hind wings : an indistinct postmedial series of lunular spots 
inwardly black, outwardly * white ; dark red-brown subterminal 
spots nbove veins 1, 2, and 3, the one above 2 larger; tornus dark 
red-brown; cilia black tipped with white. Palpi white with 
some lateral tawny scales, 3rd Joint black ; from brown, with a 
few metallic green scales ; a white point between anteniiEe ; 
abdomen bluish grey above, white beneath. 

Expanse 30 mm. 

Hah. Castro, Paran4, Brazil. 

Thecla bertha, sp. n. (PL XCYII. fig. 4.) 

Female. Upper side smoky brown, inwardly suffused with 
bluish grey ; fore, wings irrorated from median nervure ,to inner 
margin with light blue ; cilia smoky brown interrupted by wiiite 
between the veins ; in the hind wings the irroration covers the 
cell also tornus tawny, with a dark spot on lobe ; tails black 
with white tip; cilia' outwardly whitish. Under side bright 
green ; basal half of submedian area of fore wings brownish grey, 
outer half light grey; rather broad clear white postmedial 
band with indistinct dark central line from costa to vein 2 ; cilia 
reddish brown, tipped with white between the weins..' , Hind 
wings: a nearly straight white medial line defined by maroon on 
both 'sides fromwein S to vein 1, angled inwards at origin 'of 
veins 3 and 4, broken at vein 2, being, pkcecl' mUre distally , below 
the vein, angled inwardly on submedian fold a large, 'white spot 
slightly irrorated with maroon above upper' 'angle' of' cell; three 
spots in cell; one 'spot .above, vein" ,2" and' on^ 'abovO wein 1 ; 
a terminal 'series 'of. lunular' maroon" spots irrorated with white, 
fusing 'at the yeins, the' 'oue, above vein 2 being produced inwardly, 
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forming a In.rge maroon spot without iiToratioii ; cilia rechlisli 
brown, tippe<l with white between tlie veins. 

Expanse 30 unii. 

Ilcih. Oastro, Parana, Brazil. 

Thbcla soiiausa, sp. IK (Ph XOYII. %. 5.) 

2fale. 'Upper side : fore wings black ; cell a,nd siil)rue(li{Xii area, 
to near toriuis metallic purj^lisli blue ; exti-enie edge of costa, 
tawny ; a small dark grey bra, ml beyoml cell ; cilia, grey ; hind 
wings metallic piirplisli blue ; costa a,nd a,pex black ; termeii 
narrowly bla.ck ; tornus tawny rerl ; cilia grey. Under side : 
fore wings ])rown ; a purplish reflection on media,! area below 
costa; a postmedial wmvy (kirk red line from costa to vein 2; 
a terminal band of dark red irroratioiis wide at apex and tapcndng 
down to vein 2 ; terinen tawny red : bind wings purplish brown ; 
an inner and a medial line of red irrorations; outer half of wing 
somewhat greyish, very tliickly iri’orateil with red ; a diffused red 
sub terminal band ; ter men tawjiy red. Frons ta,wny red ; palpi 
white mixed with brown ; pectus white. 

Female. Yery similar to the male ; the blue of the wings is 
duller; cilia almost white ; termen of hind wings more broadly 
black. 

Expanse, male 17 inm., female 37 mm. 

Eah. Castro, Parana ; Sao Paulo, S.E. Brazil. 

Thecea japola, sp, n. (PL XCYII. fig. 6.) 

Allied to T. gaina Hew. 

Female. Upper side dull steel-blue ; costa, apex, and terinina.l 
area of fore wings broadly greyish black ; a (lark: diffused s|)ot 
beyond cell ; basal half of extreme costa taavny ; cilia out Wfirdly 
bimwn. Hind wings : costal and terminal areas greyish black, 
lighter than fore wings ; an indistinct snbterniinal row o:f dai‘k 
liinular spots, conspicuous al)ove veins 1 and ^ ; a red spot on 
lobe; tails black, tipped with white; temnen black, preceded by 
whitisli line ; cilia black at base, white a,t centre, lu'own at ti|,>s. 
Under side brownish grey; foi'e wnigs : an inwardly diffusial 
red (ILsh-bro'wn postmedial band, outwardly white, straiglit from 
costa to vein 2 ; terminal area jude grey with two diffused brown, 
bands, the inner broad, the outer mirrow ; te:rmeri dark brown ; 
cilia light brown ; hind wings ; am inwainlly reddish-brown, out- 
wardly white medial band straight from costa to vein 2, angled 
on veins 1 and 2 forming a very acute W ; terminal area whitish 
grey with an inner brown band, broad and diffused at costn,, 
narrow and distinct at^ tornus, bent strongly towards ' base on 
inner margin, followed at tornus by orange-red to a black spot on 
lobe, some white at base of lobe an orange-red lunnlar spothvith 
black point above vein 2 ; termen 'dark bro'wn ; cilia lighter witli 
pale band. , ^ ^ a , 

Expa.nae 28 mm. ^ ; 

, i/ah.' Ckistro, Paran A Brazil,' ' w' ■ 
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ThECLA FERNANDA, sp. 11 . (PI. XOYIl. fig. 7.) 

Allied to 1\ mihilum H. H. Drnce. 

Male. Uppei’ side dark blackish brown ; a red spot on lobe and 
a few white scales a,t -tornns ; tails black tipped with white. 
Under side yellowish grey-brown ; fore ivings : a dark postniedial 
band outwardly bordered with white, nearly straight from costa 
to vein 2 ; hind wings : postmedial band inwardly shaded witli 
red and outwardly with wdiite, angled on veins 1 and 2, proximate 
between veins 3 and 4, straight from 4 to 7, distal above 7 
forming conspicuous spot at costa. Differs from, T, ^mbikim in 
the band on fore wung being straigbter, that on the hind wing 
less acutely angled on veins 1 and 2 and in the distal spot at costa, 
also in absence of discocellular bar. 

Expanse 29 rum. 

JIab. Fernandes Pinheiro, Parand., Brazil. 

ThEC'LA NORA, sp. 11 . (Ph XCVII. fig, 8.) 

Male. Upper side dark metallic lilaeine blue ; costa and termeii 
of foi'e wings narrowly black, broader at apex ; a large black 
brand beyond cell ; cilia black at base, whitish metallic blue at 
tips ; hind wings : costal area greyish brown ; a fine black 
terminal line ; cilia black with bluish- white band. Under side 
brownish grey : fore wings suffused with steel-blue on submedian 
area ; postmedial band inwardly dark brown, outwardly white 
from costa to vein 3, below vein 3 the brown changes to blue ; 
a very indistinct subterminal line, inwardly iviiite, outwardly 
brown ; cilia brown ; hind wings : postmedial band dark browm, 
sliaxled inwardly with orange and outwardly with white, strongly 
angled on veins 1 and 2, outwardly displaced between 4 and 5 ; 
a series of subterminal lunular spots shaded inwardly with white, 
followed by orange spot at tornns, a dark spot irrorated with 
white below vein 2 and an orange spot containing black point 
below 3; a narrow white terminal line; cilia dark brown with 
bluish-white tips. 

Expanse 24 mm. 

Ifaij. Castro, Pai-and, Brazil. 

Thecia molena, sp. n. ,(P1. XCYII. fig, 9.) 

Closely allied to 21 lemona^ Hew. 

Male. Upper side dull dark metallic blue ; fore wings : outer 
half of costa, apex and termen black; a large oval black brand, 
crossed by blue discocellular bar ; extreme costa tawny at base-; 
bind wings: termen nari'owly black;, tails black tipped with 
white ; a red spot on lobe, tinder side browm with a lilaeine 
reflection on terminal aim of fore wings and the whole of the 
hind wings. The bands and lines are much', the'Eame .as'dii' 
2\ lemona, but they are much more diffused and subdued ; ' this 
difference and the lilaeine reflection readily distinguish the 
species. T. hmmia is also,, a laxger insect: than the present. ' ' 
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FewMle, Upper side brown, suffused with lilacine on basal area. 
Unfler side as in male, but the lilacine reiiection is much less 
pronounced. 

Expanse, male 24 inm., female 24 mm* 

Ilab. Oastro, Parana, Brazil. 

ThECLA ESMERALDA, Sp. n. (PI. XCVII. %S. 10, 11.) 

Close to 1\ jcmias Or., but differs in the very much wider 
black margins of the upper side and in the postmedial line, and 
in the orange spot in place of the black spot on the under side in 
janias. 

MaU, Palpi and head vivid metallic green ; legs green ; tai'si 
inwardly whitish and banded with black ; thorax, abdomen, ami 
wings rich purplish blue. Pore wings broadly bordered with 
black on costa and termen, very broad at apex ; a small circular 
dark grey brand. Hind wings broadly black on costal a,nd apical 
areavS, narrowly from vein 4 to tornus ; a green spot on the black 
at tornus ; tails black tipped with white. Under side : fore 
wings vivid metallic green, inner margin grey; cilia brown: 
hind wings vivid metallic green ; a fine black wavy postmedial 
line, most distinct at inner maigin ; some lunular subtermimi! 
spots near tornus, that above vein 2 being bright orange ; some 
white scales at tornus. 

Fenude, Thorax green ; wings and abdomen brown, with slight 
lilacine grey tint on bind wings and base! lialf of fore wrings. 
XTiider side as in male, but the postmedial line clearer and the 
orange spot above vein 2 much larger, thei*e is also some orange 
at tornus ; cilia inwardly black, outwardly whitish. 

Expanse, male 27 mm., female 25 mm. 

Hah, Castro, Parand, Brazil, 

Thbcla castrena, sp. n. (PI. XCVII. figs. 12, 13.) 

Allied to T. phrosme PI. H. Druce. 

Mcde. Upper side dark blackish bi-own ; a. few lilacine scales 
at base and along inner margin of fore wings; a slight lilacine 
reflection on hind wings ; termen dark and cilia white in both 
wings. Under 'side : fore wings pal© Hla.cine blue ; apex and 
inner margin whitish ; a lilacine reflection over tlie whole ; 
a medial V-shaped mai^k on submedhm fold ; a sliglitly W’'a,vy 
red-brown postmedial band from costa to vein 2,^ followed by 
white spot above vein 6 ; a fine black terminal line, becjoining 
brownat apex ; cilia white at tornus, shading to brownish at apex. 
Hind wings white with lilacine reflection ; a bright orange-fetwny 
irregular postmedial band of elongated spots, placed distally below 
veins 1, 3, 5, 6 and 8, and proxxmally below 2, 4 and 7 ; a sub- 
terminal row, of minute tawny and black spots between the 
veins : a fine ^ black terminal line, shading to ■ brown ■ at tornus ; 
nilia white. 

Female, Upper side the same as the male, except that the cilia- 
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fire l)ro\vii. ITiider side yellowish grey, the hind -wings lighter 
than fore wings ; bands as in male, but the postnieclial is out- 
wardly shaded with white and there is a subterminal series of red 
spots from vein 2 to G ; ternien brown ; cilia brown : on the liind 
wing the subterininal spots are iiiiich larger than in tlie male, 
termen brown, inwardly shaded with white, cilia greyish 
white. 

Expanse, male 25 mm., female 24 mm. 

Hah. Castro, Parana, Brazil. 

Thecla campa, sp. n. (PI. XCYII. fig. 14.) 

Near T. hihlia Hew. 

Male. Upper side dull blackish blue, shading to black on outer 
half of fore wings ; cilia brown ; hind wings ; termen narrowly 
])lack ; fringe of abdominal fold white ; cilia black, with white 
])and at tornus, outwardly brown at apex. Under side light 
green w^ith a light lilacine-blue reflection; cilia of fore wings 
light brown ; hind wings : an obscure greyish- white discocellular 
bar ; an obscure sinuous greyish-white postmeclial line, more 
clearly defined from inner margin to vein 3 ; a black spot at 
tornus -with some wdiite scales above and below it ; a minute 
black point below vein 2 and a small orange-red spot ringed witli 
black below vein 3 ; termen near tornus bluish wdiite. Palpi 
white with green reflection, third joint black above, white 
beneath ; frons metallic green : back of head and tegiilfe dark 
brown ; eyes surrounded with wdiite ; body blue-black above, 
creamy white beneath. 

Expanse 22 mm. 

llah. Castro, Parana, Brazil. 

Thecla batitia, sp. n. (PI. XCYII. fig. 15.) 

Yery near T. taclikc Hewitson, but differing from it in the 
possession of tails, the narrow black margins on upper side of 
the hind wings, and in the terminal rows of lunular spots anti the 
black spots on the under side of the hind wings. 

Male. Upper side : fore wings smoky black ; a very dark 
medial suflusion from costa to vein 2 ; outer two-thirds of cell 
filled with raised brown scales; a submedian patch of lilacine 
blue from base to near tornus ; termen dark ; cilia greyish ; 
hind wings lilacine blue, broadly black on costa and apex; 
a series of diffused black subterminal spots, confluent below apex ; 
termen dark ; cilia greyish ; tails dark with white tips. Under 
side grey with light brown bands. Eore wings : a light brown 
discocellular bar; a well-defined light brown postmedial band, 
diffused on inner side ; a narrower and wavy subterminal band 
followed by a row of diffused spots ; termen light brown ; cilia 
grey at base, browm at tips. Hind wings ; base light brown 
irrorated with grey ; a light brown discocellular bar ; a dark 
narrow postmedial band, diffused on inner side and followed by 

pROC. ZooL. Soo. — 1912, Ho. LX. ' ' . ' 60 
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narrow grey line caud broad liglit ])rown str/fiisioii ; a inediai spot 
ringed with grey at costa ; a terminal s<*.rios of ditrnsoi'l liinnlar 
spots, con tail ling a. Iihrok spot aliove vein 2. 

Expanse 23 inm, 

Ilab, Fei'uandes Piuheiro, Paranfi, flrazil. 


EXPLANATION OP PLATE XCYIL 


Eiii;. 1. TJiceht Jiaufila ^ . 

2. „ fmwia S. 

3. „ sienina 

4. „ he.rtlw $ - 

6. „ sehauBa 

0. „ japcila 9 • 

7. „ fevnandii 

8. „ nova 


Pi^^ 0. Theci 

10. „ 

n. ,, 

13. „ 

13. „ 

IL „ 

15. „ 


mo'ieua 

esmeralda 

casf rena <?. 
,, . 
ntm pa . 

(hiiifia t?. 


55. The Bornean Bautin. 

Bj li . Lydekkhw, F.R.S., B\Z.S.* 

[Received October 1, 1912 : Read October 29, 1012.] 
(TeNt-figures 123-125.) 

That the Bantin of Borneo should be suhspeciflcally distinct 
from the typical i>os sondaims of Java, is what might naturally 
he expecteil, and the only wonder is that its distinction has 
not long since been, recognized and a name assigned to the 
local i*ace. This, however, is not iniprolm.bly due to the fact 
that, so far at least as this countiy is concerned, tlie J’ava.n 
Ba.ntin is an exceedingly rare animal in museums, the only conn 
plebe adult example in the British Museum (Nat. Hist.) ]>eing 
the mounted skin of a Inill obtained by exchange with the Leiden 
Museum in 184(), a.nd now, a,s might have been expected after 
long and unprotected exposure in the galleries at Blmimshiuy, in 
an ^exceedingly <lilapidated condition. The Museum also possijsses 
a tine mounted liead of a bull, presented in 1904 by JkTron L. 

IL van Heckeremtot-Walien ; ami also the skeletons of a Indl 
and cow, with the horns, obtained from Leiden at the same tiiiio 
as the niounted skin, the skull of the former being exhibited in 
the Pavilion at the further end of the Lower Mammal Q'allery. 
In addition to these is tlie mounted skin of an immature male, 
and also a young skull, with liorns — from the Lidtli de deudo 
collection — both of which present ’all the characteristics of the 
Javan race* 

On the other hand, the Museum has a considerable series 
of skulls and horns of the Bornean Bantin presented by Mr. 
H. B. Low in 1880 and 1887, as well as two presented by 
Mr. W. B. Pryer in; 1886, all these being from North Borneo. 
Bir Idmuiid Loder also ' possesses' at least two frontlets and 

' 'By pennission of the Trustees' of to British ' ' 
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liorns of SLibadiilt Bornean Bantins in liis piirate museum at 
Leonard slee. 

As regards tlie colour of the Bornean Bautin I know nothing 
definite; hut, in the absence of any statement to the contrary, 
1 presume it is approximately similar to that of the typical 
Javan race ; that is to sa-y, adnlt bulls ai‘e blackish brown or 
black with a large wliite rnmp-patch and white ‘bstockings,’' while 
the cows and young bulls have the dark area rufous or chestnut. 

In all tlie above-mentioned Javan s].H}eimens in the Museum 
the horns are of the type of those shown in text-fig. 123, whicli 

Text-fig, 123. 


Bkull and lionis of male Javan Bautin {jBo$ sondaictis) in tlie 
British Museum. 

represents the skull of a bull obtained from Leiden in 1846, At 
their origin the , horns ax’e directed mainly outwards^ but at rather' 
more than half their length they curve suddenly inwards with 
a somewhat forward and finally a, baekwaitl inclination. This^ 
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causes tliem to have a relatively large maximum span and a cor- 
respondingly small tip-to-tip interval, as is iialicated in the table 
of measurements gi\''en below. In consecpience, I take it, of the 
outward and somewhat backward direction of tlie basal portion 
of the horns, the frontal region of tlio skull is somewhat coirvex, 
while the intercornual ridgo has a distinct prominence in tlie 
middle line. 

Text-fig. 124. 



Skull ami horns of male Bornean Bantin (B. sondaicus lowi)^ from the 
Eejang Vallej‘, in the British Museum. 


In the Bornean Bantin, as typified by the largest of the skulls 
presented by Mr. Low to the British Museum (text-fig. 124), the 
horns, which are i*elatively stouter, are less cuiwed and have a 
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more iipriglit direction, a, rising at a,n angle of about 45° from tlie 
cmds of the frontal ridge of the skull, and finally curving inwards 
to SI h\ss extent than those of the typical race, the terminal 
portion tlnis being shorter and the maxiinum span less. Similar 
cluu'sitsters sire shown in the two frontlets with horns in the 


Text-fig. 125. 



B 


A & B.™"Froatbt8 and torfts of two Bonieaii Bautins (B, somlaicm lowi) 
in the collection of Bir E. G. Loder. 

collection of Sir E. G. Loder, represented in text-fig; 125, these 
also exhibiting the relatively small size of' the horns, which 
appears to characterise many Bornean Bantin heads. - The skull 
of the Bornean Bantin is characterised By the^ flatness' of^ the, 

foreheaA and the straight intercorhml ridge;', - , 
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The dinieiiKioiLS, in inches, of the specimens represented in 
text-figs. 123 & 124 are as follows : — 

7i. so)id((ieu{i. Ih s. lowL 


Length of lioim on outer cin-vcj 25 21 1 

Basal girth of ditto il.j 124 

Maximum span of horns 28 234 

Tip4o-tip interval of ditto 11) 13 

Length from intercornual ridge of 

skull to tip of nasals 16 13^ 

Minimum width of skull between base 

of horn-core and orbit 9 7^ 


These differences fully justify the right of the Bornean Bantin 
to raoial distinction, and as none of the com pa,ratively few 
synonyms of Bos sondaicus a,ppea-rs referable to that race, I 
propose tliat it should be known as 7>. sondawm lofri ; the skull 
and horns represente<I in text-fig. 124 (E. M. No. 87.2,10.4) 
being the type. 

It may be added tliat both the Eiirmese Bautin or Tsaine, For 
which I proposed the name of B. s, hiniKmdcus in the Bociety’s 
^Proceedings^ for 1898, p. 277, and the Siamese Eantin, for 
which I have suggested the name of B. s. porterl^ Ibid. 1909, 
p. 669, have horns of the general type of those of the typical 
race, although those of the Siamese luce are more lieavily wrinkled 
at the base than any Javan horns in the British Museum. 

Information is still required as to whether the Bant in occurs 
in Sumatra. 


56 . Notes on the Breeding of the ^‘Millions’’ Fish ((lirar- 
dimis 2}wciloides). By Edward Ja, BouLENOEit, F.Z.S,, 
Curator of Reptiles. 

[Received Oetokor 18, 1913; Bead OctolK>r 29, 1912.] 

The little fish Girardinus pmcilouhs^ popukudy known as 
“Millions’’ in Barbados on account of tho enormous numlKirs 
frecpientiiig all the shallow pools in that iskuid, is snid to he 
of great practical value on account of its devouring mosrpritoes ; 
the absence 6i malaria, which is so pi-evalent in the neighbouring 
islands, is believed to be due, as first pointed out by Mr. C. 
Kenrick Gibbons, to the presence of this fish, for the insect con- 
veying the malarial disease breeds only in shallow pools, wliere 
these fish abound and, it is well to add, have no competifcors, 
G, pmdhides being the only freshwater fish inhabiting Barbados. 
For this reason, the Society arranged with the Colonial Office to 
keep a la.rge stock and to supply specimens to varions tropical 
stations in the British Empire, The fishes have bred on numerous 
occasions in small aquariums in the Reptile and Tortoise Houses, 
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juid 1 have thus been able to observe certain, facts in relation 
to tlieir breeding- habits, to one of -wliicli in pai-ticidar I wish to 
draw attention, namely that in some cases tlie male breeds before 
the assumption of its secondary vsexual characters. Before dealing 
wii.li tliis matter it is necessary to mention brieiiy the sexual differ- 
taic<:‘s, which a-re very marked. Females, which may measure up 
to 25 mm. in length, a, re simply of a dull olive-grey in colour, 
usually with a, dark patch above the anal fin, while the nudes, 
which do not attain quite so large a sixe, a.re most conspicuously 
oruameuted with red, blue, violet and ^mllow, wdtli a. dark ocellar 
spot situated in the middle of the body, in front of or beneath 
the dorsal fin, and another at the base of the caudal fin, these 
spots a.ppeariiig at least fourteen days before the brilliant hues. 
Males are to be further distinguished from females by the 
position and prolongation of their anal fin, which is transformed 
into an inti'omittent pairing organ. 

The male is remai'kably active, and is perpetually courting the 
female, going through all kinds of antics in front of her, and as 
breeding goes on all tbrougli tlm year, at least in captivity, the 
latter is in an almost permanently pregnant condition, and within 
a fortnight of having brought forth a brood (such a period 
r 0 [)resenti,ng the duration of the gestation, at a temperature 
of over 70'^), once more brings a generation into tlie world. 
It should be borne in mind, however, that a single impiregnation 
is sufiicient for the fertilization of several broorls, the embryos of 
the second and third generations being already in an advanced 
condition when the first young are bom. Each brood comprises 
from five to as many a,s twenty-five fish. 

TTie young (ishes grow rapidly ; about 4 mm. long at birth, they 
double that length in a fortnight or so, when their sex can he 
deteriiiincd }>y the shape a.nd position of tlie anal fin ; it is not, 
however, until at lorast six weeks after birth that the males 
become adorned with the brilliant colours wbicii characterise the 
adult, this period again varying according to the temperature of 
the water. 

The first brood, containing a male wliicb bred before the 
assumption of its secondary sexual chani-cters, was produced on 
March 11th of this ye^ar, ancB numbered eleven. As is almost 
invariably the case, a number of weaklings died within a few days 
of their birth, and eight fisli remained at the end of a fortnight, 
when I found the sexes to be equally divided, which is remark- 
able, for as a rule females outnumber males by about three to one, 
On May 7th, six young ones were born of this brood, and at tlie 
time none of the maleB had developed their adult coloration, the 
only markings distinguishing them from the females being the 
spots beneath the dorsal fin and at the base of the caudal, and it 
was in fact not until six days later that one of these acquired its 
full sexual Tivexy, The others followed suit on May 17th and 
1 8th. These broods were kept at an average, temperature' of '80®. 

In another case,' a' brood of ■fourteen .fi'sheS^born on,Mune 5tb,,^ 
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and of wkicli only seven survived, two inaJes a.iai five females, 
reprodiimi tlieir species on 8epiend)er 29tli and 30th, the ad nit 
coloration of the inale>s appea.vin£( only on Dctohcr 7tih and lOth, 
When we consider the fact that tiiose fishes, owin^^ to the wa.riner 
tanks being alr(*ady occupied, were ke])t at the low avm’agc 
teniperatiire of 55°, we must coiuhtde tliat, like their growth, the 
period of gestation must I'lavo been slow, a.nd that the male 
undoubtedly bred at least a month before acquiring its full 
secondary sexual characters, 

x\. paivallel case is well known in tlio male Bahnon, which, 
occasionally becomes sexually mature in tlie parr condition, 
while the Wrass (fJom jnlts) and the Dragonet {CkMmiym/m 
lyra) have l)eeii observed by Mr. E. W. Holt also to become 
sexually mature prior to having fully developed their adult 
characters. In the two lattei* cases, liowever, tlie question is 
one of degree only, the characteristic male lively not being 
entirely absent, as in Girardhms. 


EXHIBITIONS Am NOTICES. 

October 29j 1912. 

Prof. E, A. MiNonm, M.A., E.E.B,, Vice-President, 

in the Chair. 

The Beciietaey read the following report on the Additions that 
had been made to the Society’s Menagerie <laring the months of 
May, dune, July, August, and September 1912. 

May. 

The registered additions to the Society’s Menagerie during the 
month of May were 448 in number. Of these, 207 were acquired 
by presentation, 60 by purchase, 43 were rcH*eived on deposit, 
72 in exchange, and 66 were bom in the Gardens. 

The number of departuz‘es during the same period, by death 
and removals, was 203. 

Amongst the additions special attention may be dii-ected to : — 

A large collection of Mammals and Birds from Nepal, including 
1 Indian Ehinoceros (INtmoceros miicornis\ 1 Kiang {Mquus 
kiang)^ 2 Earasingha Deer {Oerviis dumuceUt), 2 Sambur Deer 
(Gervios cmnstotelis), 3 Hog-Deer {Vermis poremus)^ 2 Monaul 
Pheasants {Lophophoriis impeyanm)^ 2 Cheer Pheasfints {Vatretis 
wallichi), and 2 Wedge- tailed Fruit- Pigeons {f^phenocercus sphe-- 
minis); presented on May 21st by H.M. The King. 

A pair of Einnpean Bison {Bison hmiasm)^ from Eussia, pre 
santed by H,G. the Duke of Bedford, K.G„ on May 15th. 
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1 Black Leopard {Fells from Assam, piircliasecl on 

May 21st. 

I Branded Pa,lrn~Gdvet from Baraavak. 

new to the Oolleetioii, presented ])y Granville J. Altman, Esq., 
F.Z.S., oji M’ay lOtlu 

1 Civet ( Viverra oiveita)^ from E. Africa, and 2 Egyptian 
klongoosos {Mim{fos ichnetomou), from Zagazig, presented by 
H. E. Ilassan Ilasib Pa.slia on May 21st. 

1 Ural Owl {3/7'mmn i(>ralense)^ from Northern Europe, pre- 
sented by E. G. B. MeadeAValdo, Esq., Y.P.Z.S., on May Stli. 

A. collection of rare Beptiles from India, received in exchange 
on May 21st, containing, amongst others, 2 Banded Kachugas 
(Kachmja dJwn^oka) and 3 Yariegated Snakes {Zmtmds fascio- 
latiis)^ new to the Oolleetioii, and 2 Ghariais (Gmlalis gangeticus), 

June. 

The registered additions to the Society’s Menagerie during the 
month of June wore 511 in number. Of these 305 were acquired 
by presentation, 66 by purchase, 50 were received on deposit, 
13 in exchange, and 77 were born in the CLardens. 

The niim!>er of departures daring the same period, by death 
and removjils, was 205. 

Amongst tlie additions special attention may be directed to : — 

A collection of Malayan Animals presented by the Government 
of the E'ederated Malay States and other Donors on June 24th, 
including 1 Indian Elephant {JtJlephas mdictis\ 1 Tiger (Fells 
iSa/ris'), 1 Clouded Tiger (Fells ^mhidosus)^ 1 Binturong {Arciictis 
biniK/rovg)^ 2 Argus Pheasants argus)^ 4 Enfous-tailed 

Fireback Pheitsants (Acoimts ergthrojyhthahims). and 1 Malayan 
Peacock" Plieasa.nt (Polyplectron hicalcaratimi), besides the 
following, which w-ere all new to the Collection, viz. 1 Bhort- 
tailed Mongoose (Mungos hrachyitriis). 10 Charlton’s Tree- 
Partridges {Arhoricola charltonl), 1 Water-Cock (GaUlcrex 
cmerea), 2 Water-Snakes (Acrockoixlus javaulmis), 1 Bowring’s 
Gecko {Ihmklmtylm hoiormgii)^ 1 Bridled Gecko {IFMvklactylus 
frenatm)^ 'ixxiil 1 Lesclienavdt’s Gecko [JleimdmtylHS hschmauUii). 

2 Malayan Ta.pirs (Tapirus mdicus) A ? ? from Palembang, 
Sumatra, received in exchange on June 22nd. 

1 Grys-bok {F'ototragibs melanotls) J, from Cape Colony, pre- 
sented by Dr. Louis P^ringuey, C.M.Z.B., on June 3rd. 

1 Slioebill (Balmniceps mr), from the Sudan, presented by 
Lt.-Gen. Sir Francis Wingate, G.C.Y.O., on June 29th. 

2 Ocellated Turkeys (Meleagids ocellatal)^ from Central America, 
deposited on J une 24th. 

2 Chestnut-bellied Eock-Thrushes (FetropJiila erytlirogastra), 
from the Himalayas, new to the Collection, received in exchange 
on June 17th. 

2 Brown-backed Robins (Thm%7iohia camhaiensis)^ from India, 
new to the Collection, purchased on June 18th. 
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1 Teniinincl-i’s llobin (Erltkacus komadoH), iVoji) Jjij’Kin, iww 
the Collection, presoiittHl by Wilfrid iA‘<^st, Ewp, cm Juiso llth. 

2 Gi*ey Thrashers {Toxoslowa cinejr./f'in), from Lower (Jaliforiiia., 
new to the Collection, prestmted l)y IF. I), Astliy, Ks(|., on 
June 15th. 

6 Chilian Siskins (Okrt/soitiUrhs uropj/<ji(dLH)^ inev to the (^)i 
lection, presented by Arthur 0. Wncdonald, Es(|., (m Jums 2hih, 

2 tiimaJnynn White-throated Cround-Tln’iislies {(^U)f>ckhl(h m/rt- 
nonot-m)^ l)red in tlie. Menagerie. 

12 RnsselFs Yipers (Tvpera rasselli)^ born in the Menagerie. 

J UJaY. 

The registeretl additions to tlie Society's Menagium^ during the 
month of J uly were. 289 hi numher. Uf these 155 were acrpiiri'd 
by presentation, 13 by pnrclia,.se, 57 were received on dcposii^, 
25 in exchange, and 39 were born in tbe Gardons. 

The number of departures during the sn,me period, by dea,th 
and removals, was 301. 

Amongst tbe a.dditions special a,tteulfion may be directed to:-- 

] African Bn thdo (Ilubalus eaffhr) cj'jfrom tlie Isbasba liiver, 
ligamla, presen te<l by Capt, E. IJ. Keid on July 29i.b. 

1 Yaal Iihe-])ok [Felecc mpreohtd) J , from Ihisutoland, pre- 
sented by M. H, 13oswortb Smith, Esf],, on July 6tb. 

2 Yellowy-headed Wagtails (MoiaetUa cHreola) and 1 Bnnvu 
Shrike (Lanim cristakiH), from India,, new to the Collection, 
presented by W. J, C. Frost, Esq., on July 2f5th. 

1 Changeable ITawk-Eagle (Epizaettii^ limnaetm)^ from India., 
new to the Collection, deposited on July 25th. 

1 Tlempricb^s Cnll {Lams hempi'ichi)^ hatched in the Menagerie 
on July 22nd. 

1 Black- a,nd -W1 lite Cobi'a ( Akwa mdaiwlmcd)^ f ]*om Dunk \\t \ , ( ^ ol d 
- Coast, presented by Dr. H. G-. F. Bpurreli, F.Z.S., on July Ibtb. 

1 Snake-Fish (Folppteriis senegcdtis), from tlie Upper File, 
presented by the Rev. Archibald Bhaw on July 9 tin 

August. 

The registered additions to the Society’s Ml'.uagerie during 
the month of August were 225 in jumiher. Of thtssi'. 71 W(‘re 
acquired l\y presentation, 40 by purchase, 55 were recei\'ed on 
deposit, 9 in exchange, and 48 were born in the Cardens. 

The ninnber of depaitnres during tiie same period, by death 
and removtils, was 285, 

Amongst tlie additions special attention may bo directed lo 

1 White-thiglied Giieram {Golohus rellerosus), from West 
Africa., pi'esented by Miss Jean Ayiwin on August 30th. 

1 Enebiick fawn {Gap'eolus capreoJm\ from lioss-sliire, pre- 
sented by the Earl of Altamdnt, F.Z.S., on August 1st. 

1 Mount Morrison Laughing-Thrush {TroeJudoptanmh morn- 
Bonicmmm\ from Formosa, new to the Collection, deposited on 
August 5th. 
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Ma.gpie-Ta.na.ger {Cissopis levericma), 3 Australian Crimson 
Finches (AVeochnna phaMon), 2 Peale^s PaiTot-Fiiiches 
pe.ffh'Ai), a,n(l (> Douglas Quails {LopJwrtyx douglasi)^ all bred for 
the first time in the Menagerie. 

1 Mata.ma.ta, Terrapin {Chelys Jlnihriata), from Brazil, presented 
}>y Oswald Allen, Esq., on August 10th. 

12 Six-handed Cyprinodons {Haphchilus sex/asdaius)^ from 
West Africa,, new to the Collection, presented by Dr. H. G. F. 
fSpurrell, E.Z.S., on August 21st. 

Sei^tember. 

Tlie registered additions to the Society’s Menagerie during 
the month of September were 227 in number. Of these 59 were 
acquired by presentation, 18 by purcliase, 20 w^ere received on 
deposit, 24 in exchange, <and lOG were born in the Gardens. 

The number of depai*tures during the same period, by death 
and removals, was 247, 

Amongst the additions sj^ecial attention may be directed to : — 

4 Pelzoln’s Gazelles {Gmella pehelni\ presented by Dr. B. E. 
Drahe-Brockman, F.Z.>S., on September 26th. 

1 Pelzeln’s Gazelle {Gazdla pehehd)^ presented ])y A. Gibbs, 
Esq., on September 26th, 

1 Ci\pyhu'n.(Hychr}chairiis hydrochmrus), presented by Sir Walter 
Egerton, K.C.M.G,, E.Z.S., and J. J. Nunan, Esq., on September 
2nd . 

I White-tailed Gnu {Connochmtes gnit)^ presented by the 
Government of South Africa on September 28th, 

1 Eordofaai Giraffe (Gwaffa Camelopardalis mhtiqmriim) 6 , 
presented by 3jt.-Gen. Sir Francis Reginald W'ingate, G.C.V.O., 
K.C.M.G., O.B., D.S.O., on September 13th. 

1 Brown Tyrant {Mylarchus tyranmihm), from Uruguay, new 
to the Collection, presented by Mrs. E. F. Dickinson on 
September 3rd. 

1 Great Indian Bustard (Uupodotis edwmxhi)^ new to the 
Collection, presented by Sir John Hewitt, K.O.S.I,, on September 
30th. 

2 European Bee-eaters {Mcrops apiasUr)^ received in exchange 
on September 11 th. 

2 S narked leaded Fishes {Ophioceplmhis ptinckdim)^ from India, 
new to the Collection, received in exchange on September 7th. 

“ Gazelua iiayi ” = Ga'zeela euscifrons. 

Mr, R. Lydekker, F.R.8., F.Z.S.^, contributed the following 
note ; — 

As the result of an unfortunate accident, namely the trans- 
position of the registration labels of two gazelles received 
simultaneously at the, British 'Museum,' 1 ' find 'That, I ^have 
described and figured a specimen of the,S,eistaii Gmdlafmdfrom^ 

^ By penmssion of the Trustees , of the' British Museani. ^ ' ',' 
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as a new African species under the name G. hayi (Proc. Zool. 
Soc. 1911 , p. 961 , text-fig. 198 A). My apologies are dvie l>ot]i 
to the Society and to naturalists in general for this most unfor- 
tunate mistake. 

The text-figure of the so-called G, hayi will sei*vo fis a.n 
illustration of the male of G* ftiscifrons. Tlie gazelle colIecte<l 
by Mi\ Hay in Algeria is, I believe, G, isabellar 


The Bov. T. B. B. Stebbing, M.A., P.B.S., F.Z.B., conumini™ 
Gated a memoir on the Crustacea Jsopoda collected by the 
^Porcupine’ Expedition in 1869-1870, in which he described 
one new family, two new genera, and four new species. 

This memoir will be published in the ‘Transactions’ in due 
course. 


Mrs. Bose Haig Thomas, F.Z-8., exhibited the eggs of Pliasi- 
mim formosmius^ P, mrsicolor, and their F. 1 and F. 2 offspring, 
and made the following remarks : — 

Last February I exhibited to the Society a series of Pheasant 
skins of an experimental cross between a Formosan female and a 
versicolor male, illustrating the transmission by the male parent 
to his female offspring of most of the female characters of his 


Text-fig. 126. 



Eggs ot P. mrucoUr, F. 1, Fo.XYe,, F. 2, Fo.X Ve.XVe., and P,fomosanus, 

race : further evidence of this is now exhibited, namely, the eggs 
of the two parent species and those of their F. 1 and F. 2 offspring. 
It is plain that a considerable difference in dimensions exists 
between tbe eggs of P. formoBmius^ the larger, and P. versicolor 
the smaller of the two: the expectation was that the eggs of the 
offspring would resemble in size the egg of the female parent 
species rather than that of the male parent species ; but, on com- 
paring them, it is clear that the eggs of P. 1 and F. 2 are simply 
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P. versicolor, A photograph . (text-fig. 126) by Mrs. Peter Haig 
Thomas of the four eggs shows very accurately the comparative 
sizes. 

The measurements of these eggs are as follows : — 


P»formosmms 

P. versicolor 

F.l, Fo.xVe 

F. 2, Fo. X Ye. X Ye. 


Girth of length, 
ins. 

41-1 » 


Girth of hreadth. 

4||ins. 

^TS !> 


showing a slight increase in bulk in the eggs of F. 1^'and F. 2 
over that of the versicolor. 


Another character of which notice was omitted in February 
was the iris colour : unfortunately F, 1 $ died eggbound last May 
before it occurred to me to make an examination. The male 
and female versicolor differ in the colour of the iris, as do also 
the male and female formosanus. The male versicolor has a pale 
yellow iris, the female a soft brown centre with an outer ring of 
pale yellow : the male formosanus has a red-brown iris, the female 
a dark brown centre with outer ring of red-brown. Holding 
formosanus^ versicolor, and F. 1 hens close together, it is seen that 
F. 1 has the female versicolor iris with the ling-coloiir a veiiy 
slightly deeper shade of yellow. Again, outstretching the wings of 
these three hens side by side, it is observed that besides the secon- 
daries and primaries the two groups of major coverts overlying 
these feathers in F. 1 $ also correspond exactly in pattern and 
colour with the same groups in the versicolor $ 


At the conclusion of the Scientific Business, Sir Ebmunb G. 
Lober, Bt., Y.P.Z.S., showed a large number of slides, including 
a fine series of coloured subjects, and a number of living speci- 
mens, to demonstrate the capacity of the new electric lantern 
wliich he had recently presented to the Society, 
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mi, B84, 885. 
wdarGtic% ■ ■ 887, -890, 
,893*894.;/, 


Labiopora 

moseiGpi,S7S, 888,893, 
894. 

Lacerta, 614, 626, 627, 
631, 644. 

mtiraik, 543, 807. 
Laohesis 

(/mminms, 623. 
Lieos|)ira, 793, 799. 
Lama 

paeon, 556. 

Lanins 
odd atm, 910. 

Lanis 

henipidtdii, 910, 
Leptoclieirns 
pdxmn, 656, 658, 
Ligula, 824. 

Linstowia, 677. 
Liolieterodon 
'jmdagusmnemis, 634, 
Lithophyton 
ffrhommi, 511. 
Lifchophyfcuiu, 511, 513. 
arboretm, 511, 517, 
527. 

Lobopbytum, 527. 

Lomaiiotus 
gemi, 770. 
Lophopborus 
impei/awm, 908. 
Lophortyx 
dottglmi, 911. 

Lycos uchus, 862. 
Lysfcrosaurus, 873, 874. 


Macalla 

arrmnsh, 546,' 547, 
555. 

> miomari, 546, , 547, 
555. 

oUealk, 546, 547, 555. 
syriehtMBalu, 547. 
Madrepora* 519. ^ 
Margarostieha ' 
plumhmlh, 546, 549, 
555.' 

MauriUus, 725, 

Mazama, 778., 
briemu,, 78$, 
Meleagris' ' 
oGdlata, 909.'' 
Melitodes';' ■ "' 
albitimta, 506, 525., . ■ 
Mei'a' 

ptisilla, 797. 

M,eria 

abdoitiuudA 703. 
Merops 

ojilcLdef\ 91L 
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Afillepora 
{(■spem., 870, 881, 
Moniezia, 604 y 677, 692, 
600. 

Mormyrops 
deliomtis, 073. 
Alormynis 
kmmitmey 673. 

Motaoiila 
eitreola, 910. 

Alimgos 

hr achy unis, 009. 
ichnewmon, 909. 
Mjiarchus 

tyrmmulm, Oil. 
M/zine, 697, 720. 
ahtlominaks, 096, 703, 
754. 

alhomaGulata , 742. 
anthracma, 714, 733. 
apmacula, 719. 
hipwnctaia, 742. 
bengideum, 716, 
braunsi, 696, 700, 753, 
754. _ 

hirmaniea, 722. 
capitata, 710. 
carhonaria^ 741. 
ceybiiiea, 717. 
€Umpemii% 718. 
dwmta^ 713. 
comhmta, 696, 714, 
724. 

consirictiventris, 696, 
701, 754. 
dhnidiata, 715. 
dmidiatieorn-is, 7 20. 
erythfopyga, 744. 
fasiMOsa, 729. 
flavicmm, 741. 
fmcipennis, 717. 
hoHaia, 718. 
inmlaris,, 737. 

Imta, 721. 

Ucoiniek 742. 
ievifroH&f 734. ^ 
madraspataiMi 715. 
nodosa, 713. 
orkntalis, 714« 
pallida, 714. 
petiolaia, 717. 
rothneyi, 717* 
rujkeps, 706. 
rufifrons, 702. 
mbvrlosa, 733. 
samMnemis, 606, 
740. 

sigmta, 729. 
stigma, 696, 699, 753, 
754. 

swM, 700, 701. , ' 


Afjzino 
tricolor, ^ 720. 
mihratica, 606, 702. 
miicolor, 734. 
molacevpennis, 7 i 5. 
xaMhocera, 709. 


Nacolftia 
perdmtaUs, 551. 

Naia 

mekinolenca, 910. 

Naja 

iripadkcns, 851. 
Neocbmia 
phaeton, 911. 

Neogensis 
Jiavoplai/ialis, 548. 
Nephth4>; 510, 511. 
Nephthya, 510, 512, 513, 
519. 

alhida, 516. 
hedfordi, 505,506, 514, 
516, 517, 527. 
celosa, 517. 

cHhrolii, 511, 512, 517, 
518, 527. 
ccrdieriii 511. 
elongata, 516. 

Koorda 

arfakenm, 546, 553, 
555. 

nigripmwtaUs, 553. 
Noto tragus 
melanotis, 909. 
Huinida 

piilorhy/tcJta, 576, 
*605, 

Hursea, 725. 

Nymph ula 
chyms, 548. 
poiystictalis, 548, 
Nythoaaiirus, 873. 
hmumi, 859, 874, 
876. 

larvakis, 872, B74. 


Odocoileus 

sp., 773, 774,778,780, 
782. 

americmm, 783. 
hemiomis, 783. 
samnnamm, 781. 
Odontothynuus, 696, 
724. . 

hidentatm, 762. 
lacieipenms, 752. 
Oraphisa 
repetitalki 653* 


Ompbisa 

variegata, 646, 553, 
555. 

Oocburistica, 677, 847. 
Ophiocep halos 
'pwu'talm, 911. 
Ophiopbagus 
himyarus, 617, 625. 
Opislibcx'teaodon, 850, 
868 . 

Oniithnrbyncbus, 814, 
866 . 

Otiditi^nia, 584, 590, 
591. 

mpodotklis, 583. 
Otixjinelus 

macidipifims, 666, 668, 
<>70. 

’niijriemida, 668. 
perfiwaiits, 668. 
Oudenodon, 859, 872. 
holorhhms, 868. 
viagtms, 866. 

Ov'is' 

hm'fhd, 556. 
Oxyk>r,iea,ria 
leiqhtoiiL 666, 660, 

670. 

tamanm, 666, 669, t>70. 


Ikigyda 
hotydalis, 551. 

Jmiosa, 546, 551, 
,555. 

Paradexio&pira, 793. 
Darala’ospira, 709. 
ParaBpongodes 
arnssa, 506, 523. 
l-^areiasaurus, 860, 861, 

863, 869, 

Polea 

etipreoim, 010 . 

•Ptdias 
' hmis, 643, 

Pidopiulus 

iMidagmemimi sis, 612, 
633, 

Peltidocotyle, 694. 
Per|Hiele.s, 819. 
Perisynt-roc-ba 
sujffma, 546, 548, 555. 
l^atropbila 
erymragastra, 900, 
Phasiarms 

formoim, 540,541,545. 

912, 913. 
gennatis, 540. 
torqmtm, 540. 
mrskolor, 540-542, 
546,546,912, 913. 
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riiryganode.s 

551, 

551. 

erehitmJh, 55 1 . 
ieirapiaifaU,% 55 1 , 
nsU<(iis\ 

ii j'l lobot h ri u i« , (>94 
15 iefcocera 
diplatpla, 548. 
mfimmdis, 548. 
tomeiUails, 548. 
Pilocrocis 

aiipiUifira, 546, 555, 
555'. 

Platoplirys 
‘jmiaSf o56. 
Platyuosoiiuiio, 854. 
Piecostomua 
h(md(&, 606, 670. 
Plerueercus, 869. 

Piesia 

abdominalu^ 707. 

(CtimareimSf 712. 

carbonaria, 710, 713. 
(.miiinua, (i90, 703, 
dubia, 719. 

erpthromta, 696, 738. 
fmischenkoi, 719* 
inma^ 712, 713, 
ImiompUa, 696, 739. 
maiidaleMm, 7 16. 
melauaria, 696, 736. 
nurse I, 721 . 
pictioolHs, 720. 
reticulata,, 713, 
rufih-femoraia, 713. 
iartara, 719. 

(Mttsiv) abdomimlu, 

707* 

(— ■) addogu>mm, 706. 
(— ") di&pccfumia, 706. , 
) dmjpkmmmm, 

706.: ;v 

(— ) 706* 

erythfipoda, 709. 

} heierogamia, 706. 
(—) hottentola, 708* 

(— “) horn, 707. 

(-— ) imwlala, 701). ■ ^ 
mmdUmhrm, 715, 
{p-^) opmfrmB, 719. 

pmngmgi, 708, 
(■—) purpureipemmt 
715* ' ' ' ' 

('— ) daussurei, 709. 
PoedlotipBia , 
alhomoGulaia, 719. 
PoUiciDeB, 530 , 637 .'/; 
Polyplecfcron 
hioakwaium,%^%. 
cMnquis, 557. 


Polyp terus 
scnegalus, 910, 

Porella 

auiarcfioa, 881, 887. 

I’fisterodon, 859, 868, 

PriBterogiiathus 
plat lithium, 859, 863, 
864, 875. 
polyoclon, 864. 

ProcHvia 

cape us L% 576, 593. 

Procoloplion, 874. 

Prod icy nodon 
beau fortensis, 859, 867, i 
876. ! 

pearstoimuis, 868. 

Proptopterus 
anneidens, 807. 

Pro rod es 
mimica, 551. 

Prospirorbid, 792. 

ProterogyiioUcnia, 685. 

ProtoUcoBpira, aiibgen. 
nov., 784, 792, 79b. 

Protula 

tifypha, 700. 
cap)eusis, 790. 
diomedeie, 790. 
pacijiea, 784, 785, 805. 
mperba, 790. 

Paoudoweria, 699, 

Pbcudotaiitalus 
ibis, 556. 

Paiiacabaria 
gracilima, 506, 525. 

I?ygo8pila 
tyres, 553. 

Pyrausta 
cUeniiaHs, 564, 
dedmtaiis, 554. 
Jlammeaks, 646, 554, 
555, 

ocmkdiiis^f 554* , 

Python 
molurus^ 638. 
retiGukdm, 806. 
mgms, 628. 
sebiB, 633, 634. 
s^lctes, 626. 


Eangifer, 774, 778. 
Behiiiiena 
cmopkora, 
Bhinooeros 

908. 

Eomanohelk, 793. 
Bncertua, 778. 

dkmucdU, 776, 780. 

Busai': 776 , 77B/IB0. 

775 * 78 B 


Sameodes 
polyihliptcdis, 653* 
Sarcophytum, 527. 
Bcalpellum 

aecumuhi um, 528-630'^ 
r>37”639, 

aroitaluM, 528-631. 
comptum, 537, 638. 
darmiumu'mii, 530,. 
535. 

fossida, 531, 533, 537, 
538, 539. 
gallic'uui, 538. 
hasted um, 530, 539. 
maximum, 531. 

— ciflindraceum, 530, 
538, 539. 

simplex, 528, 530, 

538, 539. 

solidulum, 530, 537, 
538, 539. 

irUineatmi, 528, 530, 
531, 538, 639. 
Seeliodes 

yrisealis, 546, 550, 
555. 

Sclerogorgia 
s'uherosa, 624. 
Sclerophytum, 609, 
pahnaiitm, 507, 508. 
'piuuulaium, 605, 606, 
507, 61)8, 527. 
viride, 508. ; 
Scylacosaurus, 861, 864. 
Scymaognatbus, gen. 
nov., 869, 861, 862. 
whaiUi, 859, 861, 8/5. 
Scymnosaurus, 863. 
8eiiinopitbecii8 
pileatm, 806. 
gerpula 

Golumbima, 784, 785, 

^ 786, 801, 802, 805, 
Juhmii, 786. 
spirillum, 796. 
splmdsfis, 784, 785, 
'786.' 

trlqueier, 780. 
vUrm, 793. 
0ygophirm,l86, 
.Sieroloip'^^pH,' 725. 
Siphobogbrgf'^ ; 

mridbMU, '500, 523* 
Sphenbb^vena'' ' , 
sphernuus, 908. 
Spbenodon, 643. 
Spinipora, 876, 878, 879, 
880, 881, 891, 

Spirorbis 
affinis, 802. 
aggreyatus, 795. 



XXIV 


INDEX OF SCIENTIFIC NAMES. 


Spiroi’bis 

aDthiliiieralh, 784, 702, 
70r>, 708, 700, 800 . 

imftUm, 700. 

arj/torieamis, 704, 

707. 

hellulus, 794. 
henet.l, 790. 
hernanlL 705. 
horea/'k, 706, 804. 
cancelkdiis, 702, 704, 
796. 

earmatus, 802. 
ehqjaredci, 705. 
co)iipi'm, 704, 
conm-arietis, 795, 70S. 
(WTugcdus, 794, 
evuhiius, 793. 
fahrkii, 802. 
formnincms, 794. 
formoms, 794. 
gramda-tm^ 802. 
koehleri, 795. 
l(sm, 705. 

langerhmm^ 795, 801, 
805. 

lehnmif 795. 
iemnmti, 795. 

Inddiis, 796. 
onakmii^ 705. 

. markni^ 704. 
m editerran eus^ 705. 
medi;iu% 784, 703, 795, 
800, 805. 

. niilitark, 795. 
morckk 705, 801, 805. i 
pagem^iechcfi, 794. 
paf<agonicu$, 705. 
perrien, 795- 
pu udocorrugatm, 794 . 
pmilla, 794, 797. 
pmiUoides, 794, 797, 
805. 

(juadtmmdans^ 795, 
802. 

784, 705, 
708,709,805. 
rngatu$^ 704. 
semidmtatiis, 794. 
similis^ 705. 
spirilkm, 794, 796, 
797, 805. ^ 
spirorhis, 795. 
vc(,Mm, 795, 800, 805. 
mriahiks, 795, 802, 
verruca, 793, 795, 

800. 

molacms, 794. 
vdrem, 793, 794, 805. 
(Bexiospi ra) qjirdlu m, 
796. 


Spirorbifs 

(LaH)Sj7ira) aqierafui^, 
800 . 

(— ) lant/erhn/si, 801. 
(—) ■iuedin.s 800. 

( — ) iidirokl, 801 . , 

(—) (juadratKfuiark, ; 

802. “ i 

( — ) vtdidui^, 800. 

(— ) vafkdkd'k, 802. 
(l^ai-adexiofcipira) 
viireui^, 703. 

(Protobeotspira) couhi- : 
kiivralis, 708. i 

Spizaetus | 

linmaeiAi^, 910, | 

Spoiigodes, 510, 511, 
518, 510, 520, 521. 
cdusia, 512, 513, 518. 

'H eplit h i/tejornih, 512, 

518. ‘ 

Sponodia, 51S, 520, 521. 
Stereonepht bya, 510, 518, 

519, 520*. 

lutea, 505, 50G, 621, 
523, 627. 

Stericta 

nirealu^ 546, 548, 

555. 

Stypbludora 
havcmmnm, 855, 856. 
condita, 855, 856, 
horrida, 851, 854. 

851, 852, 854. 
serraia, 854, 855, 
si milk, 855. 
Snberogorgia 

506, 524. 

Sjlepta 

dinawa, 546, 551, 555. 
Imtcodonta, 551. 

I polgdonta, 651. 

; Syuodoutis 
I gekdenm, 675, 

I sclmll, 675. 

Syruiiun 

I " nralmse, 909, 


I Taebypterus 

crassiomm, 751, 
Taiaia 

cmssiceps, 839. 
crasskvUk, 838. 
ghoii4hormsk, 593, 
parmai, 593. 
spatula, 503. 
(Anoplocephala), 

; gond^Jconnm, 605. 
i (— ) spatula, 605. 


Tnogimibna 
megalodon, 867® 

T{ipin(u^e|iluilaH 

uthcrsftmei, 859. 
Taj)inis 
indicus, 900. 

Taun^ps, gon. iiov., 859. 

marrodtiu, 850, 875. 
X'niiroirugvis 
orgx, 806. 

Poles to 

prolifer a, 509, 510. 
riisci, 509, 

ntpieohi, 50G, 500, 

510. 

(Carijoa) nipkoh, 

500. 

Tetraliothrium, 585. 
X.luimnobia 
(Hivibam‘nsi% 009. 
X'bauiiialea 
amhersti, 644. 
uhsctmi, 644. 

2Hvta, 544. 

Tl.eela 

hertJm, 807, 002. 
hihlia, 001 . 
ccmpa, 901, 002. 
castreva, 900, 902, 
daiitia, 901, 902. 
esmerakU, 900, 002. 
famia, 897, 002. 
fcrnmda, 890, 002, 
gaim, 898. 
cjkpa, 896. 

)mmila, 896, 902. 
janias, 900. 
japoh, 898, 902. 
k'mom, 890. 

•mokna, 890, 902, 
mm!, 899, 902, 
nuhUnm, 809. 
phrmnc, 900. 
punelutum, 897. 
sehmmt, 8118, 002. 
sienma, 807, 002, 

tadUa, 001 . 

Phtdogtinthu8,,874, 
Tlirasaiitius 
hMfpi/m, 806. 

Tiiynnus, 725. 
antBunalm, 743, 
cathreinii, 746. , 
fmhm, 747. 
reisoMi, 748. 
stakii, 748. 

Tliysaiiotoia, 576, 584, 
607. 

, gamhiana, 579, 581, 
582, 583, 585, 586, 
,687, 590, 602, 606. 
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Thys^anotscnia 

583, 585, 

(HI 

akalii'a^ 07B. 
gnthaiuJ^ 57(>. 
nilotim, (>75. 

percimlJ, 072, 070. 
Tipliia 
mppum^ 709. 
inpuncfiiia, 742. 
Totniius 
calixlm, 647. 
Toxoston)}i 
nnemmi, 910. 
OViplotiania, 677. 
Trochaloptenun 
morma n tan n m , 910. 

I ropidonotiw 
famat'm, 624, 626, 
mil 

naif It, 612, 613, 632, 
634, 640, 643, 646, 
647. 

ordimtm sirkilis^ 767. 


Tropidoiiot UR 
ki^.sekfius, 622. 
TytupanuchiiH 
(finmcmmSi 556. 


Urocyatidiain, gen. nov., 
840. 

(jcrmmparnnh B2‘2, 824, 
*■ 826, 828, 833, 840, 
S4L 
Urs-UR 

maritlmis, 556. 


Vi per a 
berm, 622. 
rmselli, 910. 
Viverra 
civeita, 009* 


Wrightella, 526. 

Tobuda, 505, 503, 525, 
527. 


Xauthomela'na 
*n!he m al ias,^ 550. 

Xenia, 509. 

Xenocara 
hujhniim, 668. 
heterorh ynch m, 066, 

668 , 670 . 

mulks'pmu, 060, 008, 
670. 

siigmaf/mnn, 668 , 

Xenc) pharynx, gen. uot., 

, 851. 

solus, 851, 852. 

Zarnenis 
fusciolafus, 909. 
qemonensis, 631, 633, 
634. 

Zinchenia 

lophnceraHs, 551. 
Zschokkea, 590. 
Zscdiokkeolla, 576, 591, 
602, 603, 606, 607, 
688, 692. 

Unstowi, 590. 
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JSluTOBdurus strmtiden^% PL XOI, ] 

Mopecorkintts parvidms, PL XOL 
p. 859. 

Amhia novaguinenm^ PL LXVIII, 
p. 54f>. 

Animothcd virescens^ PL LXI. p. 505. 
AmpldliuB oxgfkifius, PL LXXIX. 

1% 672. ^ , 

Ajithohosca alfmmcidatd, PL LXXXI, 
p. 696). 

— mdhracma, PL T;XXXTI. p. 696. 
— ~ amtmhBitB, PL LXXXIII. p. 69G. 
_ amtralis, Pis. LXXXII., 

LXXXIII., p. 696. 

— clfpeata, Pls.LXXXL-LXXXIlL, 
p. 696. 

cnmkomk, PL LXXXT. p.^696. 
— ^ erythronofa, Pis. LXXXI., 
LXXXIL, p. 696. 
fmmoBa, PL LXXXI. p, 696. 

, — 'nmiUm, Pis. LXXXII., 
LXXXIII., p. 696. 

- — - mademia, PI. LXXXT. p. 696. 

^ Apomaim irndi, PL XXXXVIL p. 784. 

Bmhmarqyrotmnm^ PI, LXXIX. p. 672. 

mifim, PL LXXIX, p. 672. 

Bob Bondaiem^ Fig. 123, p. 903. 

— Figs. 124, 125, pp. 904, 

905. 

Brmmso'mmia qmdmiiceps^ 

Pis. LXXXI, LXXXIL, p. 696. • 
Brevicdla emarginataf PL LXVIII. 
p.646. 

Ccdamachrom alhipunciulis (var.), 
PL LXVIII. p. 546. 

Cariama cristata^ PL LXIX. p. 546, 


Cer^odusforsieri, Figs. 84, 85, pp. 610, 

Cercana ordinata, Fig. 107, p. 768. 
CerO'itSj Fig. 110, p. 778. 

— - — ■ canadofm\% Fig. 108, p. 775. 

hm^glu. Figs. 70, 108, pp. 566, 775. 
— — macneilli, Pig. 71. p. 571. 

wallichn^ Figs. 66-69, pp, 559, 

561, 563, 565. 

ChmioBtomm lepttmcB, PL LXXV* 

p. 66(1 

palmeri, PL LXXV. p. 666. 

pami$piniB^ PL LXXV. p, 666. 

OUtinopoma qfemilmidka^ PL 
LXXXVIII.p. 784. 

Corophmm lacmire^Bl, LXXTV. p, 656. 
Cmcig^'u irregularis, PL LXXXVII. 
p, 784. 

::ggophra, PL LXXXVII. p. 784. 


Dasyufotmnia rolmsta, Figs, 92-101 , 
))p. 677-679, 681, 682, 684, 686, 688, 

690,691. 

JJe7idmiepMhvft dmlformis, PI. LXIIT. 

p. 505. 

J)ia/7udon lafieeps, PI. XOII, p. 859. 
— ^ luftieeps, PL XOIL p. 859. 

psiUacops^ PL XOH.'p. 859, 

JHphstmnmn stria ie, Fig, 107» p. 768. 
Biptmpeltk Jdrmda^ PL LXXXI V. 
p. 7®. 

Bhcasmrm prtscus, PL XO. p. 859« 
Ehphmm, Fig. Ill), p. 778. 

damdianmi Fig. Ill, p. 779. 

Mis conihmta, PL LXXXIL p. 696.^ 
— (i¥m) alieie, Pis. LXXXI, 

■ LXXXIIL, p. 696; 
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Mis {31 em) i/imi(lkt4(Hn'ms,Vl, LXXXI. 

i>. r/aci 

( -) hmriwmirh%nii.JjXXKL> 

■ LXXXIIL, p.GUO. 

( ') rujieeps, FIs. LXXXII., 

LXXXIIi., p. C)96. 

( ) irkwlor, FIs. FXXXI., 

LXXXII. p. mix 
JCm/fdaps mnor, Pi, X(j ill. p. 859, 
liiiiihfhloikm plaiyaefs^ PL XCXII. 
p. 859. 

whmhi, FI. XCIII. p. 859. 

3hi(fphrifi(jrmalk^ 1*1. LXFIIIm p. 546. 
“ — m to, mm' I, FL LXVIII. p. 546. 
Etfuns hnrdnili, Pigs. 102~10o, pp. 758- 
762, 

ICrriiia {LairiopOM) aspera, PL XCV. 
p. 876. 

_ ( ) capessix FL XGV, p. 876. 

— ) uovte zeiandicei Pis. XOIV.- 

XCVI., p. 876.^ 

' {H'pbdpom) ecMnata^ PL XOV. 

p. 870. 

(ialmpB wkai/m, PI. XOI, }>. 859. 
(kvM'umr'm loeiMu, !*L LXXIIT. p. 656, 

zaddnchi, Fla. LXXIJi., LXXIV., 

656. 

Ciifdffit (mimlopm'dalis thonmrofiiy 
PLLXXXV;!. p,J7L 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OE LONDON* 

Octoljer 29tli, 1912. 

Prof. E. A. Minghih, M.A., F.E.S., Viee-Presideuty in tlie Cliair. 


Tlio Minutes of the last Scientific Meeting were confirmed. 

The Secbetart read a Beport on the Additions that had been 
made to the Bociety^s Menagerie during the months May to 
September, 1912. 

Mrs. Bose Haig ThomaSj F,E.S.5' exhibited the eggs of 
Phmimus vtrskdor^ P, formoms, and of the F^ and F^^ offspring of 
an experimental cross between a male P. versicolor and a female 
P, formoms. She drew attention to the resemblance in size of 
the eggs of the offspring and of the male parent species, whereas 
the e|:pectation was a^ likeness to those of P. firmostis, thus 
showing the descent through the male to Ms female offspring of 
the small egg of his species. 

Mr. B. "Libixker, F.B.S., F.E.B., contributed a note pointing 
out that,, owing to an unfortunate mistake in labelling, the 
'Gazelle he described in the Society’s ^ Proceedings ’ for 1911 as a 
new species, Gumlla hay% was really G./mcifrom^ 

Mr. Lydexkbr also described the Bornean Bautin ' as a new 
race to be distinguished from 'the typical Javan Bantin by the 


* This Abstract is published by theBoeiefcy.at its offices, Zoological Gardens, 
Begeut,sPark, K-W.,, on the' Tuesday following ihe date of Meeting to which 
it refers. It will, be issnedj along with ''the ‘Proceedings/ free of extra charge, 
to all Fellows Who subscribe to the Publications' but it may be obk'med on, the 
day of publication nt the price of Bixpsiicef or, if desired, sent post-free for 
the sum of Bix SkUlmys per annum,' payable in 'adfance. 
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more uprigiifc direction and outward curx^aturo of tlie Jioriis 
of tlie male. 

Mr. E. G. Boitlenoer, F.Z.S., Curator of Repi.iles, road a 
paper dealing with tlie breoding-haJiits of the “Millions’^ Ei^sli 
((h‘:mrdinus pmcilolde^^ observations made in the Society's 

Gardens, and recorded cases of the male of this species breeding 
before assuming tbo lively of its sex. Tlio aiitlior drew attention 
to parallel cases among ilslies, in wliicb, however, except in one 
case, the question was one of degree only. 

The Rev. T. R. R. Stebbinu, M.A., F.R.S., read a paper 

entitled “The Crustacea Isopod a of the ^ Porcupine^ Expedi- 
tion.'' Ill the tribe Flabellifera, family Gnathiidao, two new species 
were assigned to the genus Q^iutMa^ and a new genus was 
instituted to receive a new species called AlddognatJda cedi^ms, 
III the tribe Asellota a new family, Thanibeniatiche, was proposed 
for a new genus with a new species named Thmnhe'ma amicorum, 
Guathia cristaiipes^ sp. n., owed its name to the striking processes 
on the second and third joints of the second perampods, its head 
in dorsal view being almost circular. Gi}athm schistrfrons^ sp. n., 
had a head much wdder than long, with a rounded notch in tjie 
middle of the front, a peculiarity which it shared with G\ ceeca^ 
Richardson, 1911, without sharing the blindness of that species, 
AhidogmitMa mdi'puB^ gen. etsp, n., deserved its specific name alike 
by the gouty appearance of the second perieopod and the problems 
which required solving in regard to its mouth-organs ; while, 
contrary to the custom of the family, the adult male appeared 
to have at least one pair of maxillte. In the Asellota Thamhema 
ctmiicorum^ gen. et sp. n., seemed to be anomalous in the tribe by 
having only four pairs of jfieopods in the male and no uropods ; 
its narrowly cylindrical shape was also unusual. 

Tbis memoir will be published in the ^Transactions’ indue 
course. 


Dr. F. B. Beddaud, M.A., F.R.S., F.Z.B., Prosector to the 
Society, read a paper on the Anatomy and Systematic Arrange- 
inent of the Cestoidea, in which he gave an account of six species 
of Tapeworms from Reptiles, belonging to tlie genus IcMhgotmm 

( 8 . 1 .). 

Mr. E. Dtjkixpield Joites, F.Z.S,, F.E.S., communicated a 
sliort paper containing the descriptions of thirteen new species of 
Butterflies of the genus Theda which he had collected at various 
localities in S.E. Brazil. , 
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Laktern 13 emoxstratioa\ 

Afc tlie conclusion of tlie Scientific Business, Sir Edmund G, 
Loder, Bt., V.P.Z.S., sliowed a large number of slides, including 
a fine series of coloured subjects, and a number of living speci- 
mens, to demonstrate the cajiacity of tlie new electric lantern 
which he had recently presented to the Society, 


The next Meeting of tlie Society for Scientific Business will 
be held on Tuesday, ISTovember 12tli, 1912, at half-past Eight 
o^clock P.M,, when the following commuaications wfili be made: — 

H, R. Hoqg, F . Z.K 

Some Falidancl Island Spiders. 

Bruce Cumings, 

On some Points in the Anatomy of the Mouth-parts of the 
Maliophaga, 

F. E. Laiddaw, M.A,, F.E.S, 

Contributions to a Study of the Dragonfly Faraia of Borneo, 
—Part I. The Oorduliime: the Genus A-7n]jIdcmnus. 

Lysxer Jameson, M-A,* D.Sc., Ph.D,, F.E.S., and William 

^ M.A,, P.Sc., M.D., F,Z.B. 

On some Parasites of the Scoter Duck ((Edemm nigra) and 
their relation to ' the Pearl-inducing Trematode in the ' Edible 
Mussel (Ilf^tUus sdid'k)* 

€L A, Bqulenoer, F.R.S,, F.Z.S, 

Descriptions of Three new Fishes discovered in the Gold 
Coast by Dr: H, G, F. Spurred, M,A., F.Z.S, 


'' The following papers, have been received':— ■ 

G. W. Smith,, M A,, and ScHUsnE, ,lLA.,D.So.,.F.Z .S, 

'' ThO' Gexim'Mnpmm^ or the ''land Ci^yfisheS' of Australia, 
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Tlie JIoii. Pa ul A . Methuen, F.Z.S. 

Description of an Ainpliipod belonging to tlie Family 
Talitridie from tlie Woodbiisli, TransvaaL 


Dr. D D, Welcil 

Observations on living Specimens of tlie Capped Laiignr 
{Sem-mjntheGm piUatusy 


GoiTniiiiiiicatioiis intended for the Scientific Meetings sboiiM 
be addressed to 

P. OHALMEES MITCHELL, 

Becreiar^. 

Zoological Society op London, 

Eegent’s Park, London, HAY* 

Fotmiher 1912. 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LONDON,* 

November 1912* 

Dr. A* Smith Woobwabh, Yice-President, in the 01mir» 


The Minutes of the last Scientific Meeting were confirmed. 

The Secbetaey read a report , on the Additions that had been 
made to the Society^ Menagerie during the month of Octoheiv 
1912. 

The Segeetaby exhibited a photograph of the Hainan Gibbon 
{Hylohates kmnanus) in natural colours^ taken by Messrs. Elliott 
& Erjy by the Lumi^re process. 

Mr, G. A. BouiiEXGER, E.R.S,, E.E.S., exhibited a' specimen^ 
155 mm, long, of the African Cichlid 'FeTGh(ffemickromis 
lattis Gill), which had recently died in Capt. Vipan^s aquarium. 
The specimen was remarkable for its large size. Although the 
species is common over a considerable part of Africa, and hundreds 
of specimens have been collected in various localities, no wild 
example is known to exceed a length of 100 mm. 

This Memiehromis is tinged with bright red about the head 
and on' 'the 'fins, and, as w,as noticed in the * Fishes of the iNile,^ 
p. 462, this redds, soluble in spirit, which, a few hours after the 
immersion of the fish, acquires a bright orange»red colour. 

Mr, EnwARD GEREARn exhibited the skull , of an' Indian 
Ehinooeros (Mdnoceros unicornis) which had recently died in 
the Society's Gardens,, He pointed out ' that abscesses had been 
formed at the base of the lower incisors, which had been much 


Tins Abstpacfc is published by the Society at its 'Offices, Zoological Gardens, 
Eegent^s' Park, N.W., on the Tu^ay following the date of Meeting to which 
it 're,fei*s. It will be issued, aloag with the ■■ Proceed io'gg/ free' of extra charge* 
to alt'Pello’ws who''SiibBcribe to. the Publications j but .'it may 'be ''obtained. on die 
day of publication at' the price of , or, i.f desired, sent post-free for 

the sum of per annum, .payable. in., adfance. . 
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rubbed clown so tba.t the nerves bad beconie exposed. The 
animal must have suffered great pain^ and this no doubt was tlie 
cause of bis clashing his head against the w^alls and bars of his 
den in the violent manner he at times did. 

Mr. E. G. BonLEKGER, Curator of Eeptiles, exliibited a 

living specimen of the Salamander, jimUystoma tigrimmi^ 'whicli 
he had obtained from an Axolotl i)laced in special conditions 
with the object of forcing the metamorphosis.] 

Mr. B. Seth-Smitij, E.Z.S., Curator of Birds, gave a lantern 
demonstration of photographs of tlie young of liemprich's Gull 
{Lams kmnprtchi)^ the Black-necked Swan [Cygnm melano-^ 
corypims), and the WIsite Stork (Ciconia alba) which had been 
hatched in the Society's Gardens duiing the present year. He 
also showed slides of the nest, in a ti’ee near the Apes’ IIousOs 
made by the Orang-utan which escaped from its cage on 
November 3rcl, 1912. 

Mr. H. B, Hogg, M.A., F.Z.S., read a paper entitled Some 
Falkland Island Spidei^s," based on a small collection of Spiders 
formed by Mr. Eupert Tallentin during a two years’ stay in the 
Falkland Islands. 

Of some of the species there were a fair number of specimens, 
but they comprised only six species of Spiders and one of the 
allied suborder Opilio. ' ’ , ' ' ' ^ 

The species were all apparently new, but the genera were all 
to be found either in Patagonia, Tierxa del Fuego, or the islands 
about Cape Florn. The ancestors of the Spiders might all have 
been tiansported aerially at an early peiiod and tlierefore afforded 
no evidence for or against a former land-connection, but in the 
event of the latter there should be many more species. Ilio 
Opilio might have been conveyed under the bark of floating trees. 


Mr. G, A, BoxjLEnaER, F.E.B., F.Z.B., read a short paper con- 
taining the descriptions of three new Fishes whicli had been 
discovered by Br. Spurrell in tlie vicinity of Bibianaha, near 
Bunkwa, Gold Coast, and presented by him to the Ilritish 
Museum. 

A paper was communicated by Br. H, Lyster JambsoK, M.A., 
Ph.B., F.Z.S., and Dr.'WinLXAM' 'K igoll, ALA., D.Sc., F.Z.S.,, 
which contained an account of some parasites of the Bcoter Duck 
{(Ldemia 7iigra\ ^and discussed their relation, to the pearl-inducing 
:Trematode in' the Edible Mussel edt&ha), ' 

A.paper-was received from Mr. F. FiBAiULAw, Af»A., F.Z.B.,' 
dealing;:,; Auth , s,Qme ,, Dragonflies Hnm,' Borneo I'elonging to tht^ 
';snbfamil;f';', :Cordnliime, 'mnd;', to the genera Disiyarone'imt and 
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